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Cover: Viewed from directly above, typhoon Betty looks like a vast whirlpool. This high 
resolution view shows the intimate details of the storm. Note Taiwan in the upper left corner, 
and the tops of thunderstorms embedded in the cloud shield, Betty is described in more detail on 
page 219. USAF Air Weather Service Photo. 
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MARINERS 


SUBTROPICAL CYCLONES 


Paul J. Hebert 
National Hurricane Center, NOAA 
Miami, Fla. 


—— wind systems exist in a variety of sizes 
over both land and sea. The smaller sizes which 
occur over land, such as dust and sand swirls, dust 
devils, and tornadoes, and the waterspout over water 
have probably been observed since the origin of man. 
Larger size systems such as mesoscale lows, asso- 
ciated with squall lines, synoptic-scale frontal waves, 
and the semipermanent Icelandic and Aleutian Lows 
had to await the advent of meteorological observation 
networks. While such observational networks existed 
over the oceans in the form of ship weather reports, 
it took somewhat longer before communications ad- 
vances allowed the reports to be centrally collected 
and used to identify these systems. 

From the time mariners began to sail the tropical 
and subtropical oceans, they encountered these 
extremely intense cyclonic wind systems _ which 
became known as hurricanes, typhoons, etc. While 
the complete wind system could not be observed at a 
single observation, changes over a rather short-time 
scale easily defined the basic character of these sys- 
tems. Such observations gradually became coveted 
gems of information for both forecasters and fellow 
mariners at sea, especially when received from sel- 
dom-travelled tropical oceanic areas. 

Another type of observation, although quite similar 
in nature, tended to be generally ignored until rather 
recently. These reports were usually received from 
ships in subtropical or higher latitudes during the 
summer and fall months. They indicated a low-pres- 
sure center with winds generally much less than what 
is normally expected in a fully developed tropical 
cyclone, and came from an area which otherwise had 
the appearance of being under the influence of a high 
pressure ridge. There were usually no other reports 
within several hundred miles to support the existence of 
sucha LOW. Under suchcircumstances these observa- 
tions were taken either as indicative of a transient 
condition not likely to continue, or a communications 
transmission error--until later verifying information 
proved otherwise. When satellite pictures became 
available, these observations were frequently found 
to be associated with a weather disturbance and 
unlikely to be a communications error. 
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Although there was no longer any reason to doubt 
these observations, it was still rather difficult for the 
forecaster to assess the nature of the developing 
storm. Was it a frontal-type wave cyclone, or the 
surface reflection of an upper atmospheric non- 
tropical low, or a truly tropical system which had 
moved to higher latitudes? Because of this uncer- 
tainty the years prior to1972 saw some of these LOWS 
given names as tropical cyclones, while others were 
treated in marine broadcasts as extratropical gale or 
storm centers. 

In the annual hurricane season summary articles, 
from the National Hurricane Center (NHC) dealing 
with the 1970 and 1971 seasons, renewed attention was 
given to solving this problem of what type of marine 
advice to issue on these cyclones. Beginning in the 
1972 hurricane season, bulletins were issued by NHC 
on two types of severe subtropical cyclones, that is, 
those with winds of gale force or greater: 

A) Acoldlowwith circulation extending to surface 
layers, maximum sustained winds of gale or- 
storm strength generally occurring at a radius 
of about 100 mi or more from the pressure 
center. These cyclones sometimes undergo a 
transition to become tropical storms or hurri- 
canes. 

B) A mesoscale cyclone originating near an old 
front with maximum sustained winds of gale or 
storm strength with a radius of maximum winds 
generally less than 30 mi, the entire circulation 
sometimes encompassing an area initially no 
more than 100 mi in diameter. These marine 
cyclones may vary in structure from cold to 
warmcore. While generally short-lived, they 
may ultimately evolve into major hurricanes or 
extratropical wave cyclones. 

For the mariner the distinguishing difference be- 
tween type A and type B is in the radius of maximum 
winds, while the distinguishing difference between 
type B and a tropical cyclone is in the size of the 
entire circulation. In terms of sailing conditions 











1These definitions were formulated by R. H. Simpson, 
Director, NHC 
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ATLANTIC SUB-TROPICAL CYCLONES 








1972 
NO NAME DATE 
i ALFA MAY 23-29 
2 BRAVO AUG. 22-27 
3 CHARLIE SEPT 19-21 
a DELTA NOV. 1-7 


& WINDS LESS THAN GALE FORCE 
& WIWOS GREATER THAN GALE FORCE 











Figure 1.--Tracks of Atlantic subtropical cyclones of 1972. 


encountered by ships type A would be similar to 
frontal wave cyclones without the sudden wind shift, 
while the far more dangerous type B with its rapidly 
shifting wind directions and chaotic seas would be akin 
tohurricanes. The problem of how to categorize these 
cyclones has not been completely resolved. The B 
type were first called neutercanes, but are currently 
classified as a subdivision of the broader category of 
subtropical cyclones. The name Semi-Tropical Cy- 
clone has also been suggested. 

Figure 1 shows the tracks of the 1972 Atlantic sub- 
tropical cyclones which are identified by the phonetic 
alphabet. Note that all formed between latitudes 30°N, 
and 40°N. Delta remained type B throughout its life 
history. Bravo and Charlie both beganas type A, with 
Bravo evolving into hurricane Betty and Charlie into 
an intense extratropical system. Alfa began as a 
type A and transformed into a type B. In all four 
cases the subtropical stage with winds of gale force or 
greater was short-lived, usually lasting less than 48 
hr. The accompanying satellite pictures and maps 
show the systems in various stages of transition. 
Except for Delta, rather detailed accounts of the 
other three cyclones have been presented in the Smooth 
and Rough Logs of previous Mariners Weather Log 
issues for the months in which they occurred. There- 
fore, only a few additional observations and comments 
regarding the initial detection of these systems will 
be presented here. 
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The one key ship report during Alfa (figs. 2, 3, 4) 
was from the EASTERN GALAXY, at 1200 on May 26, 
which revealed the development of a smaller type B 
low within the larger type A circulation envelope. 
Near 32°N, 75°W, at the time, the report indicated 
southeasterly winds of 30 kt, 1004-mb pressure, and 





Figure 2, --Alfa on May 26 winding up as a smaller type 
B subtropical cyclone within the larger type A 
envelope. 
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Figure 3.--National Hurricane Center postanalysis 





Figure 4. --AlfaonMay 27 after acquiring some tropi- 
cal characteristics about 12 hr before landfall near 
Brunswick, Ga. 
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Figure 5.--Time section of observations from the 
DORDRECHT, Aug. 23-25, 1972. Note the large 
3-hr pressure tendencies at 1800 on the 23d and 
0000 on the 24th, indicating avery small low center. 


showing surface charts during the development of Alfa. 
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seas of 10 ft. These data, together with the direction 
of ship movement and 3-hr pressure change, indica- 
ted the existence of a 1000-mb LOW, well south of the 
earlier center. 

Figures 5 and 6 show time sections of two ships 
that furnished a series of valuable observations over 
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Figure 6.--Time section of observations from the 
VISURGIS, Aug. 21-25, 1972. The 1200 and 1800 
observations on the 22d gave the first indications of 
a developing LOW. 
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Figure 7. --National Hurricane Center postanalysis 
showing observation from the DORDRECHT which 
changed analysis from a flat pressure ridge con- 
figuration to an intensifying low center. 
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Figure 8.--Bravo,on August 23,about 2 hr before the 
DORDRECHT passed very close to the center. 





Figure 9. --Betty,on August 27,after making the tran- 
sition from a subtropical cyclone to a hurricane. 


a period of several days as Bravo developed. The 
VISURGIS gave the first indications of a developing 
LOW, while the DORDRECHT, on August 23, provided 
the type of observation the forecaster has now come 
to look for in detecting these smaller type systems 
(fig. 7). In the absence of satellite information, these 
observations may have been ignored in the past. 
However, ATS-3 (fig. 8) movie loops at NHC clearly 
showed a well-defined cyclonic circulation in the cloud 
motions. Finally, as Bravo was in the process of 
evolving into hurricane Betty, the FORT D'ORLEANS 
on the 25th,sent a series of reports indicating seas of 
greater than 15 ft, 50- to 55-kt winds veering rapidly 





Figure 10. --Charlie,on September 19,in the formative 


stage. The surface low-pressure center is about 
100 mi south of the apparent circulation center on 
the satellite picture. 
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Figure 11. --National Hurricane Center postanalysis 
of surface pressure field about 3hr prior to figure 
10. 


from northwest to east, minimum sea-level pressure 
of 997 mb, and 3-hr pressure changes of 12 mb or 
more. Figure 9 shows Betty,on August 27,after be- 
coming a full-fledged hurricane. 

Charlie was another good example of the value of 
ship observations in correctly locating a developing 
low-pressure center when satellite pictures indi- 
cated a position about 100 mi further north (fig. 10). 
The easterly winds of 15-to 20-kt and pressures of 
1020 mb or higher reported by the AMSTELVEEN, 
MOSENGEN, and USCGC BIBB, at 1200 on September 
19, absolutely precluded the apparent position had it 
been based on satellite alone (fig. 11). This illus- 
trates once again the importance of different types of 
information in preventing errors which might occur 
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Figure 12, --National Hurricane Center postanalysis 
of surface pressure and wind field about 4hr prior 
to figure 13,and 9 hr before Ocean Station Vessel 
"C" reached a minimum pressure of 945.5 mb. 


with only one source of information. By 1800 of the 
same day,the USCGC BIBB reported a 3-hr pressure 
fall of 4.3 mb, and Charlie was well on the way to its 
destiny of becoming absorbed in an extratropical low 
which was to reacha near-record September minimum 
sea-level pressure in the Atlantic of 945.5 mb. Ocean 
Station Vessel ''C' manned by the USCGC CHASE had 
the dubious distinction of reporting this value,at 2100 
on the 21st. The 1200 chart and 1544 ATS-3 are 
shown in figures 12 and 13. 

Delta was of no great significance but typical of 
type A. The lowest pressure reported was 998 mb by 
a ship with the call letters XCWH, and the highest 
winds of 40-kt were reported by the GAASTERDYK, 
PEKARI, CATHAY,and ANNA KATRIN FRITZEN, all 
on November 3 (fig. 14). Although the LOW did not 
develop, the value of a plain language addition to a 
coded observation was graphically illustrated when the 
TRIDENT ROTTERDAM sent the following: PASSED 
1011.3 MB LOW AT 0245, POSITION 24. 6°N, 50. 6°W. 
Because-of the small size of some of these systems in 
their formative stage, even 6-hr observations may not 
reveal their presence, and ship masters are encouraged 
to use plain language remarks when the coded report 
would not otherwise convey this information. 

During the 1973 hurricane season the National 
Hurricane Center will once again issue marine sub- 
tropical cyclone bulletins on these systems. They 
will be identified by the phonetic alphabet. These 
advices have been designated bulletins rather than 
advisories to distinguish them from the tropical 
cyclone releases from the National Weather Service, 
and every attempt is made to avoid using hurricane- 
type terminology in them except where a transition 
such as from Bravo to Betty is taking place. While 
aircraft reconnaissance information is available in 
later stages of development, forecasters will once 
again be looking for those single ship observations 
which frequently give the first definite indication that 
a LOW has formed. In addition, work is in progress 
at NHC on a computer prediction model to help 
forecast the development and movement of these 
cyclones. 









Figure 13.--Monster of the Month,on September 21, 
has swallowed up Charlie. 





Figure 14. --Delta,on November 3,showing the typical 
cloud appearance of a type A subtropical cyclone. 
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LARGE CYCLONIC EDDIES OF THE SARGASSO SEA 


Harry G. Stumpf, Alan E. Strong and John Pritchard 
National Environmental Satellite Service, NOAA 
Hillcrest Heights, Md. 


he presence of large (> 100 km) cold-core cyclonic 
T cadies in the western Sargasso Sea were first 
mentioned in 1940. Since then, oceanographers have 
been intrigued by these transient features. Their 
formation from large detached southward-moving 
meanders of the Gulf Stream has been observed and 
thoroughly described. Sucheddies consist of a column 
of cold continental slope water surrounded by a ring 
of warmer, more saline Gulf Stream water in cyclonic 
circulation, and may extend to the bottom to depths 
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in excess of 5000 m. (fig. 15a, b). They have been 
observed to form in the vicinity of 36°N, 65°W, im- 
mediately south of the eastward-flowing Gulf Stream 
and north of Bermuda. Once formed, the movement 
and life history of these eddies have been the focus of 
considerable recent research. 

Since late 1970, emphasis in the study of these 
eddies has been on the apparent regularity of their 
movement southwestward from the area of their for- 
mation to a position east of Cape Kennedy, Fla. At 
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Figure 15.--a) Temperature section (A-B) in degrees Celsius (2°C interval) through an eddy found,in January 
1973,north of Little Bahama Bank. Temperatures were obtained using 750-m Expendable Bathythermo- 
graphs (XBTs). The rising isotherms produce domelike features characteristic of cold-core eddies. 
b) Generalized plan view of the eddy shown in 15a. Surface current velocities are given in knots. The 
extent of the 15°C isotherm at 500m has been accepted as defining the limits of the eddy; normally the 15°C 
isotherm lies below 600 m in the western Sargasso Sea. 
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Figure 17. --Direct Readout Infrared (DRIR) image of 
the southeast United States and western Atlantic 
Ocean obtained by the NOAA-1 environmental satel- 
lite, on April 12, 1971, at 0900, from an altitude of 
790 mi. Darker tones represent warmer areas, 
such as the Gulf Stream (arrow); the lightest tones 
are produced by land and clouds. The large cool 
eddy, first recognized from this image, is south- 
east of Cape Hatteras and seaward of the Gulf 
Stream (its approximate center is indicatedby the 
arrow). A faint ring of warmer Gulf Stream water 
is barely discernible around the cool core. The 
resolution is 5 mi. 


least three eddies (fig. 16a, b, c) have been tracked 
along portions of this narrow corridor seaward of the 
Gulf Stream by ships and environmental satellites. 


Figure 18. --Very High Resolution Radiometer (VHRR) 
infrared image of the northwestern Atlantic Ocean 
obtained by the NOAA-2 environmental satellite on 
January 20, 1973, from an altitude of 790 mi. The 
cold eddy is shown as a lighter area (arrow) north 
of Little Bahama Bank. The resolution is 0.5 mi. 
Other features to note are the mesoscale thermal 
stress features along the landward edge of the Gulf 
Stream, and the bandof cooler water that apparently 
lies along the path of the eddies. 


Their rate of movement along this path has been ob- 
served to be about 1 to 2 mi per day; an average of 
two eddies per year is thought to proceed in this man- 
ner. 

These large, roughly circular, cold-core cyclonic 
eddies have basic surface and atmospheric character- 
istics that could be of particular interest to commer- 
cial shipping and navigation because their tracks cross 
many East Coast shipping lanes. The sea-surface 
temperature of these eddies is approximately 2 to 6°C 
cooler than those characteristic of the western Sar- 
gasso Sea. This feature permits monitoring of these 
eddies by infrared sensors aboard NOAA's environ- 
mental satellites. 

Also of interest to shipping is the magnitude of the 
cyclonic surface current within the eddies; this has 
averaged somewhat less than 2 kt, although the cur- 
rents within a given eddy are quite variable(fig. 15b). 
It was determined that EDDY #1 (fig. 17) which was 
identified from a NOAA satellite infrared image on 
April12, 1971,and later verified by ship measurements 
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Figure 19, --Applications Technology Satellite (ATS-3) 
photograph taken on June 16, 1972,from an altitude 
of 22,300 mi. The local suppression of the low- 


lying trade wind cumulus clouds over the coldeddy 
is evident (arrow). 


in May 1971, has an average surface current of 2 kt. 
In July 1972, the average magnitude of the surface 
current of EDDY #2 (fig. 19) was calculated to be 1.6 
kt. In January 1973 the cyclonic surface currents in 
EDDY #8, found by ship and satellite (figs. 15 and18) 
north of Little Bahama Bank, averaged approximately 
1.9 kt. The maximum current that has been meas- 
ured sofar is 3+kt. All measurements were calculated 
from the drift of the ships while underway. 

Since the track along which each of the three eddies 
moved crosses the heavily traveled New York- 
Bermuda, New York-Panama, and Norfolk-Bermuda 
shipping lanes, it would be of some importance to 
shipping traversing the area to know the positions and 
sizes of the eddies as well as the magnitudes of the 
surface circulations, since these eddies are very slow- 
moving and one may remain in the shipping lanes for 
many months. These eddies are relatively large and 
range from 55 to 80 mi in diameter; hence, when an 
eddy lies directly in the path of a vessel, it might be 
expedient to make slight course alterations to employ 
the cyclonic currents to advantage. Prior knowledge 
of an eddy location would permit the necessary cor- 
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Figure 20.--NOAA-2 Very High Resolution Radiometer 
(VHRR) infrared image of the northwestern Atlantic 
Ocean taken on April 15, 1973,at approximately 2100 
EST. The East Coast is clear from South Carolina 
to Maine. A large cold eddy appears to be forming 
from a southward meander of the Gulf Stream in the 
vicinity of 38°N, 67°W. 


rections in a ship's course. 

A meteorological effect of these eddies has very 
recently come under study. It was first noticed in an 
Applications Technology Satellite (ATS-3 ) photograph 
on June 16, 1972 (fig. 19), that the 2 to 6°C difference 
in surface temperature between the eddy and the 
warmer water of the surrounding Sargasso Sea is suf- 
ficient at times to locally suppress the low-lying trade 
wind cumulus clouds. The effect is to create a "hole" 
in the cloud cover above the eddy. This phenomenon 
is similar to the dissipation of clouds observed in the 
summer over Lake Okeechobee, Fla., as warm air 
passes over the relatively cooler water of the lake. 

It is expected that the very high resolution infra- 
red (fig. 20)and visible data obtained daily from the 
NOAA-2 satellite will enable scientists to establish 
the frequency of these circulations off the southeast- 
ern coast of the United States as well as the nature of 
their dissipation off Florida. Figure 20 shows the 
recent formation of a large cold eddy near 38°N, 
67°W,on April 15, 1973. Itis currently assumed that 
the cold eddies become absorbed by the Gulf Stream 
east of Cape Kennedy, Fla. 








WE OF NOAA ARE MAKING USE OF THIS SMALL AMOUNT OF SPACE TO EXTEND OU 
OFFICERS WHO ROUTINELY TAKE SHIPBOAR 
TO US, THESE EXCELLENT OBSERVATIONS ARE PRICE- 
LESS. WE CERTAINLY DO APPRECIATE RECEIVING THEM ON A REGULAR BASIS. 


THANKS TO ALL THE SHIPS' 
WEATHER OBSERVATIONS, 
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TYPHOONS OF THE WESTERN NORTH PACIFIC, 1972 


Capt. Charles R. Holliday, USAF 
Fleet Weather Central/Joint Typhoon Warning Center 
Guam, Mariana Islands 


T hirty named tropical cyclones, of which 22 attained 
typhoon intensity, developed over western North 
Pacific waters during 1972. Typhoons Olga and Ruby 
had their origin east of 180°, in the central Pacific. 
Tropical storm June developed and dissipated in the 
central Pacific between 160° and 175°W and is not 
counted in the above statistics. Elsie and Flossie re- 
tained their identity, while crossing the Indochina 
Peninsula, and regenerated into tropical cyclones of 
typhoon strength over the Bay of Bengal. Tables 1 
and 2 contain the statistics on storms since 1945. 

The 1972 typhoon frequency was higher than the 
yearly average of 18, since 1945. During this period, 
only 1962, 1964,and 1971 experienced more typhoons 
(table 2). Typhoon days numbered 121, which is 21 
more than average. This figure surpasses all years 
since 1959, indicating the several multiple-storm 
situations and longer track lifetimes of 1972 storms. 

Multiple-storm activity was quite pronounced in 
July. Four tropical cyclones, Phyllis, Rita, Susan, 
and Tess, signaled the greatest simultaneous outbreak 
in Joint Typhoon Warning Center (JTWC) records, in 
over a decade. The record for multiple storms was 
August 1960, when five appeared on synoptic charts 
during the same day. However, in July 1972 four 
named tropical cyclones co-existed for 7 consecutive 
days, producing a longevity record. Typhoon days 
for July exceeded the high for any month since 1959 
as a record 222 warnings were issued. 

The equatorial trough was quite pronounced in the 
central Pacific during the summer and fall. This 
gave rise to an unusual number of tropical cyclones 
(nine) forming east of 160°E. Of these, Lola and Olga 
each developed as members of a cyclone pair with 
southern Hemisphere tropical cyclones. The persis- 
tence of the trough also acted to prolong the typhoon 
season. This was evidenced by tropical storm Violet's 
presence in the Marshall Island area during mid- 
December. 

Only Ritaand Betty reached supertyphoon intensity 
(130 kt). This equals 1960 and 1969 for the lowest 
annual frequency of supertyphoons. The 14-yr(1959- 
72) average for supertyphoons is 6, 

Rita established a new longevity record--22 days-- 
for a tropical cyclone in the western North Pacific. * 
She dominated the synoptic circulation features of the 
EastChina and Philippine Seas for most of the period. 
Typhoons Phyllis, Susan, and Tess developed and 
dissipated during Rita's lifetime (fig. 21). Tess 
traveled over 3,100 mi from the vicinity of the Mar- 
shall Islands, engaged in a Fujiwhara® interaction 
with Rita, and dissipated over the Sea of Japan. All 





1 Longest-lived (31 days) tropical cyclone on record 
is hurricane Ginger, September 1971, in the North 
Atlantic. 


2 "Fujiwhara effect" is the tendency of pairs of tropi- 
cal cyclones to rotate about a commoncenter, located 
in a line joining. the two storms. Named after the 
Japanese meteorologist who first studied the effect. 


























Table 1. --Frequency of tropical storms (including typhoons) by months and years* 
Jan. ‘Feb. Mar. Apr May June July Aug. Sept. Oct Nov Dec Tota! 
1945 ci ) D 1 1 7 1 0 26 
1946 ) ) 1 0 1 2 2 3 1 2 ) 15 
1947 Oo) 0 1 0 1 1 3 3 5 " 6 1 27 
1948 1 Oo) 0 O) 2 2 5 5 4 ; 2 26 
1949 1 0 0 0 0 1 5 3 6 1 2 22 
1950 0 c ) Oo) 1 3 3 : 1 1 
1951 ) C) 1 2 1 1 1 2 4 1 2 1 
1952 C) 0) 0 0 0 3 3 4 5 ‘ 3 4 
1953 0 1 0 0 1 2 2 6 3 4 3 1 3 
1954 0 0 1 0 1 0 1 6 4 3 : 0 1 
1955 1 0 1 1 0 1 6 3 3 ‘ 1 1 22 
1956 ) 1 2 ) 1 2 5 5 2 1 2 
1957 2 0 O) 1 1 1 1 3 4 ) 21 
1958 1 0 0 0 1 " 5 3 3 1 22 
1959 0 1 1 1 0 0 3 6 6 4 2 26 
1960 6 0 0 1 1 3 3 1 4 1 1 27 
1961 1 1 1 1 3 2 5 4 6 5 1 1 31 
1962 0 1 1) 1 2 0 6 3 5 2 30 
1963 ) 0 0 1 1 3 4 3 5 c 3 25 
1964 ) C 0 0 2 2 7 ‘ 1 40 
1965 2 2 1 1 2 3 > 6 2 1 uM 
1966 0 0 0 1 2 1 5 3 2 1 30 
1967 1 0 2 1 1 1 6 ] 1 35 
1968 ) 0) 0 1 1 1 3 3 6 4 0 27 
1969 1 0 1 1 0) 0 3 4 3 2 1 19 
1970 0 1 0 0 0 2 2 6 ‘ 5 ‘ 0 24 
1971 1 0 1 3 4 2 : 4 6 4 2 ) 35 
1972 1 0 0) 0) 3 1 7 4 6 4 3 1 30 
Total 13 7 13 20 33 43 «(109 1410131 106 74 31 721 
Avg. .46 -25 46 71 1.18 1.54 3.89 5.03 4.68 3.80 2.64 1.11 25. 75 
*Prior to 1970, the month of occurrence may have been determined by the date the first warning was issued 
Table 2. --Frequency of tropical storms reaching typhoon intensity by months and years 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct Nov Dec. Total 
1945 0 0 0 0 o 1 2 3 1 1 0 13 
1946 0 0 1 0 1 1 3 1 3 1 2 0 13 
1947 0 ) ° ) 1 1 ) 3 4 5 4 1 19 
1948 1 0 Oo) 0 2 0 2 2 4 1 2 1 15 
1949 1 0 0 Oo) 0 1 3 3 3 1 1 1 14 
1950 0 0 ) C) 1 1 1 2 1 3 2 1 12 
1951 0) 0 1 2 1 1 1 2 2 3 1 2 16 
1952 0 0 0 0 0 3 1 3 3 4 3 2 19 
1953 ) 1 0 0 1 1 4 2 4 1 1 17 
1954 ) 0 0 0 1 0 1 4 4 2 3 0 15 
1955 1 0) 1 1 ) 1 5 3 3 2 1 1 19 
1956 CY) ) 1 1 0) 2 4 5 1 a 1 18 
1957 1 C) 0 1 1 1 1 2 5 3 a 0 18 
1958 1 i) 0 0) 1 3 4 3 3 3 1 1 20 
1959 0) ) 0 1 0 ) 1 5 3 3 2 2 17 
1 0 0 0 1 0) 2 2 . 0) 4 1 1 19 
1961 oO ° 1 0 2 1 3 3 5 3 1 1 20 
1962 0 0 0 1 2 0 5 7 2 4 3 e 24 
1963 0 0 0 1 1 2 3 3 3 4 0 2 19 
1964 0) 0 0 0 2 2 6 3 5 3 ‘ 1 26 
1965 1 0 0 1 2 2 4 3 5 2 1 0 21 
1966 0 0 0 1 2 1 3 6 ‘ 2 0 1 20 
1967 0 t) 1 1 0 1 3 4 4 3 3 0 20 
1968 0 0 0 1 1 1 1 4 3 5 4 0 20 
1969 1 C) 0) 1 C) 0 2 3 2 3 1 O) 13 
1970 C) 1 ) 0 0 1 ° 4 2 3 1 Oo) 12 
1971 0 C) 0 3 1 2 6 3 5 3 1 0 24 
1972 1 ) 0 C) 1 1 5 3 4 4 3 ° 22 
Total . 2 6 17 24 31 72 1 92 53 20 50S 
Avg. .29 -07 21 .61 86 1.11 2.57 3.57 3.29 2.86 1.90 7 18.0 











*Prior to 1970, the month of occurrence may have been determined by the date the first warning was issued 


of this occurred while Rita maintained typhoon in- 
tensity. 


Several typhoons dealt destruction to the Far East 
during 1972. The Republic of the Philippines was 
especially hard hit as Kit, Ora, Rita, and Therese 
brought a combined death toll of approximately 660 to 
the archipelago. Rita, although never crossing the 
coastline, had a critical impact on the economy of the 
country by enhancing the southwest monsoonal flow. 
This resulted in torrential rains of record proportions 
that caused widespread destruction and flooding 
throughout Luzon. 

Helen inflicted the heaviest damage on Japan in 
several years as she moved through the Ise Bay area 
grounding many ships,causing numerous landslides 
inland, and capsizing several fishing vessels. Loss 
of life totaled 73. 











Figure 21.--ESSA-9 satellite mosaic for July 13, 1972 showing multiple tropical cyclones--tropical storm 
Susan (A), typhoons Rita (B), Phyllis (C), and Tess (D)--in the northwest Pacific Ocean. 


Table 3. -- 1972 Western North Pacific Tropical Storms and Typhoons 





Principal areas affected 











land 
Philippines, Vietnam 
1c. 11-19 55 995 -- -- Marshall Islands 














* Statistics recorded as available 
TS - Tropical Storm; TY - Ty ; STY - Supertyphoon 
+ Following this article, a brief description and track are given for 


The individual 1972 typhoons are described in the 
following narratives. Local time is used in the nar- 





ratives, except where specified, rather than GMT, 
which is used in the tables and figures. Tropical 
storm summaries can be found in the appropriate 
Smooth Log of the Mariners Weather Log. 

The statistics for 1972 storms are contained in 
table 3. The storm tracks(figs. 22 to 25)and maximum 
winds are based on poststorm analysis. The dates 
given include when the storm was first identifiable, 
no matter what the stage, until it dissipated or became 
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extratropical. 


KIT 
The season's first typhoon developed from a distur- 
bance in the eastern Carolines. The system moved 
west-northwestward for the first 4 days witha surface 
circulation becoming apparent,on January 4,in the 
western Carolines. The depression passed just south 
of Yap and Ulithi Islands,on the evening of the 4th,with 
Ulithi reporting 35-kt winds for a short period anda 
surface pressure of 1001 mb. 

On the 6th, reconnaissance aircraft located tropical 
storm Kit with 50-kt winds and a central pressure of 
992 mb. During a 14-hr period, from the night of 
the 6th to midday on the 7th, Kit deepened 44 mb (3.1 
mb/hr) to an unseasonably low 933-mb and contained 
winds of 120 kt. 

January typhoons are unusual. Since 1945 only 
seven other January tropical cyclones have reached 
typhoon intensity, the latest being Phyllis in 1969, 

As Kit moved toward the central Philippines, she 
turned to the west-southwest as the pressure began to 
build to the north over eastern China. Subsequent to 
moving over Leyte Gulf, Kit decelerated and weakened 
crossing the mountainous terrain of the Visayan Is- 
land group on the 8th. Kit further weakened to tropi- 
cal storm strength by the time she reached Panay 
Island,on the morning of the 9th. As the westerlies 
eroded the ridge over eastern China Kit drifted north- 
ward. During the next several days, she followed an 
unusual track by doubling back over the Philippine Sea 
and dissipating. 

In her wake, Kit left a death toll of 204 persons 
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Figure 23. --Tracks of western North Pacific typhoons, August 8 through October 3, 1972. 























—= 


TT : = 


lod 
ay 
4 


* 
© 
( 


OE 





FE 





2 
2 


Riv 
mE 





2 
| 





oe 





























: visiaal 






































oe 3 
Le _— 





Figure 24. --Tracks ot western North Pacific typhoons 
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Figure 25. --Tracks of western North Pacific tropical storms, 1973. 
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and property damage of approximately $23 million. 
Torrential rains caused rampaging floodwaters which 
washed away bridges, devastated crops, and heavily 
damaged property. ‘Newspapers indicate floodwaters 
of up to9 ft occurred in the towns of Abuyog and Bay- 
bay on Leyte. 

Kit being an unexpected event for January, played 
havoc with shipping. Early on the 7th, a British 
vessel, HALCYON DAYS, passed through the eye, 
experiencing winds of force 11 and recording a mini- 
mum pressure of 964 mb. A tug, the USS SIOUX, 
pulling a large tow was caught in the southern part 
of the eye that night. She encountered winds estimated 
in excess of 75 kt and recorded a minimum pressure 
of 952 mb. 


LOLA 
Lola developed as part of a cyclone pair that formed 
on opposite sides of the equator near 165°E. The 
tendency for such development is greater during late 
fall and early spring when tropical cyclone activity is 
shifting into the oncoming summer hemisphere. 

The beginning of Lola appeared in satellite pictures 
on May 28. The system, destined to become Lola, 
drifted slowly westward through the eastern Carolines, 
attaining tropical storm intensity the next day, about 
150 mi northeast of Ponape. Shifting to a more north- 
erly track, Lola reached typhoon strength on the 
afternoon of the 31st. 

During Lola's passage north of Ponape, the maxi- 
mum sustained wind was 30 kt with gusts to 50 kt,at 
1600 GMT on the 30th. Lola's slow forward motion 
brought high winds and seas to Ponape and nearby 
atolls for a prolonged period, and extensive damage 
resulted. Two fishermen were reported missing, and 
estimates of damage to public buildings and crops 
exceeded $18,000. Wave action destroyed most of the 
water system creating a serious fresh water shortage. 
Reports from Pingelap and Mokil atolls stated that 
high seas had inundated inland areas, destroying over 
60 houses. 

As Lola was developing to typhoon intensity, a block 

formed in the westerlies in the central North Pacific 
with ridging extending northeastward to the Aleutian 
chain. With this distortion of the subtropical ridge, 
a trough developed west-southwestward from a 500- 
mb LOW near Midway. By the evening of Junel1, Lola 
responded to this weakness and shifted to a north- 
northeasterly course at 10 kt. 
‘Lola attained her peak intensity on the 2d as re- 
connaissance aircraft reported a central pressure of 
956 mb and maximum surface winds near 100 kt. 
The USNS ASTERION, located 90 mi north-northwest 
of Lola's center at 0000 GMT on the 2d, observed 
65-kt winds and a pressure of 987.8 mb. 

Lola continued on a north-northeasterly heading 
for the next 3 days at an average speed of 14 kt, 
weakening to tropical storm force on the afternoon of 
the 4th. By the 5th, Lola had swung to a more north- 
easterly heading and became extratropical. 


ORA 
The beginning stages of Ora can be traced to a closed 
cyclonic circulation in the equatorial trough south of 
Guam on June 20. During the next 4 days the system 
moved westward at 14 to 17 kt across the Philippine 
Sea with little development. 
Reconnaissance aircraft, on the afternoon of the 
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23d, observed a 40-mi calm area with a central pres- 
sure of 1006 mb, 330 mi east of Leyte Gulf. Ora was 
poorly organized at this time, having maximum winds 
of 35 kt in the northern periphery. 

Ora slowed and intensified rapidly during the next 


18 hr, reaching typhoon force before skirting the 
northern coast of Samar. She later moved ashore on 
the Bicol Peninsulanear Legaspi. 

Prior to landfall a midtropospheric high cell had 
begun to build south of the Ryukyu chain causing Ora 
to accelerate and veer to a more northerly track. She 
crossed southern Luzon at speeds of 16 to 20 kt,on the 
25th,emerging over the South China Sea that evening. 

Legaspi City observed a minimum pressure of 
970.7 mb inthe eye of Ora and a gust of 110 kt from the 
south--1703 GMT on the 24th--after passage of the 
center. A 24-hr total of 9.3 in. of rain was measured 
at Legaspi during Ora's transit. Eye passage was 
recorded near Clark Air Base that afternoon at 0510 
GMT on the 25th. Maximum winds at Clark were 
estimated at 39 kt with a peak gust of 56 kt and the 
minimum sea level pressure was 973.5 mb. As Ora 
passed north of Manila, the Weather Bureau Office in 
Quezon City measured gusts of 65 kt. 

Manila was particularly hard hit by Oraas torren- 
tial rains caused waist-deep floodwaters in many parts 
of the city. Electrical power to most parts of the city 
was interrupted, and water service was cut. Several 
ocean-going vessels anchored in Manila Bay were 
blown ashore along Roxas Boulevard. These vessels 
included the Singapore freighter SHUN HING, the 
Philippine flagship PHIL-ASIA ORANI, the ENCAN- 
TADA MANILA, and the PMI COLLEGE. 

Ora left a death toll of 131 persons with an addi- 
tional 385,000 people homeless. Property damage 
was estimated near $15 million. One maritime casu- 
alty, occurring outside the Manila area, was the 
capsizing of the passenger ferry VARTE, sailing from 
Legaspi City to Rapu-Rapu Island in the Bicol region 
One passenger drowned, three were reported missing, 
and eight survived. 

After leaving Luzon, Ora continued her northwest- 
erly track at 20 kt while crossing the South China Sea. 
Climatologically, this is an unusually high speed for 
June. As Ora approached Hainan Island,on the evening 
of the 26th, she began to slow and turn to a more 
northerly course. 

The West German ship HAVE LSTEIN BOELWERFT, 
located 55 mi south-southeast of the center, experi- 
enced 65-kt winds and a minimum sea level pressure 
of 995.8 mb, late on the 26th. Early on the 27th, Ora 
weakened to tropical storm force and, that afternoon, 
crossed the South China coast east of the Luichow 
Peninsula. Ora degenerated rapidly into an area of 
low pressure as she moved inland. 


PHYLLIS 

Generating in the eastern Carolines, Phyllis passed 
30 mi northeast of Ponape on a northwesterly heading, 
strengthening to tropical storm force on July 6. 
During the next 72 hr, Phyllis slowly intensified, 
reaching typhoon force on the 9th. She then stalled 
and drifted northward, 500 mi east of the Marianas 
as the subtropical ridge receded to the north producing 
a weak steering current. 

By the 11th, the subtropical ridge began to build 
causing Phyllis to accelerate and shift toa northwest- 
erly track. Reconnaissance aircraft reported a 


central pressure of 944 mb and 110-kt surface winds, 
on the afternoon of the 11th,as Phyllis reached her 
maximum intensity. 

Located in the convergent flow between a strength- 
ening ridge to the northeast and the circulation of 
typhoon Rita to the west, Phyllis accelerated to 20 kt. 
She passed 40 mi southeast of Chichi Jima, on the 
morning of the 14th,with a recorded sea-level pres- 
sure of 994.7 mb at 2100 GMT. 

As Phyllis approached Japan, she assumed a more 
northerly track approximately 300 mi south of Tokyo, 
late on the 14th. She struck the coastline just east of 
Ise Bay. A minimum pressure of 985.5 mb was re- 
corded at Irako at 1010 GMT on the 15th. Maximum 
sustained winds reported during landfall were 57 kt 
with gusts to 71 kt at Irozaki. Phyllis then weakened 
and accelerated toward central Honshu where she 
merged with a low pressure system, becoming extra- 
tropical late on the 15th. 

Inland, Phyllis caused heavy rains in the Kanto, 
Chubu, and Kinki regions resulting in flooded streams 
and over 300 landslides. Rainfall of 14.9 in was 
recorded at Oshima in the mountainous terrain of the 
Chubu region. Three deaths were attributed to Phyllis 
and over 6,600 homes and 1,600 hectares of land were 
flooded. 


RITA 

Rita had her genesis southeast of Guam in an equato- 
rial trough that spawned a simultaneous set of four 
tropical cyclones. Before Rita dissipated, she 
brought her influence to bear on almost every country 
of the Far East, with the exception of Indochina. She 
persisted for 22 days, marking a record for tropical 
cyclone longevity in the western North Pacific. Ty- 
phoon Rita surpassed the previous record holder, 
typhoon Opal in 1967, for total warnings issued. In 
all, 79 warnings were issued on Rita. 

Tracking south of Guam,on July 6-7, Rita attained 
typhoon strength about 120 mi northeast of Ulithi 
Atoll, on the afternoon of the 8th. Earlier that day, 
an Air Force B-52 crashed into the ocean southwest 
of Guam, less than 150 mi in advance of Rita. Of the 
six-man crew, five were rescued from the typhoon's 
heavy seas. 

During a 24-hr period on the 8th and 9th, Rita's 
winds steadily strengthened and her central pressure 
plummeted 35 mb. Advancing northwestward,on the 
morning of the 10th, Rita reached supertyphoon force. 
By the 11th, her centrai pressure had deepened to 911 
mb and the maximum winds concentrated around her 
circular, 20-mi diameter eye reached 145 kt. 

Rita slowed and weakened as Phyllis began to ac- 
celerate northwestward. From the 12th to the 16th, 
Rita described an erratic track, marked with two 
stalls, as Phyllis swung around her circulation and 
struck Japan. 

During this period Rita's circulation expanded to 


cover a large portion of the Philippine Sea. By the | 


18th, gale-force winds stretched out approximately 
350 mi except in the western quadrant. The location 
of Rita and tropical storm Susan's presence in the 
northern South China Sea combined to intensify the 
southwest monsoon flow over Luzon. This resulted in 
a prolonged period of torrential rains and the most 
disastrous flooding in the history of the area. In the 
24-hr period of July 17, Baguio City recorded 18. 86 
in. of rain. Damages ran over $150 million, and 
flooding left an estimated death toll of 214 persons in 


‘ 
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its aftermath. 

Rita began to slowly track northward late on the 
16th. In response to a building high cell over the Sea 
of Japan, Rita made a bend to the west, skirting just 
north of Amami-o-Shima in the Ryukyus, on the 
evening of the 20th. The lowest minimum pressure 
recorded there was 968.9 mb,at 1100 GMT on the 
20th. Gaja Shima, 80 mi north of the center, re- 
corded sustained winds of 65 kt. 

During ,her passage south of Kyushu, more than 
23 in of rain were recorded in 2 days on Mt. Yabitsu, 
Kyushu, and 9.68 in fell on Kumamoto Prefecture in 
24 hr. : 

As Rita entered the East China Sea, the prevailing 
midtropospheric flow weakened due to the presence of 
a LOWsituated in central Manchuria. Rita was thus 
located in a col region and her forward progress 
slowed, on the afternoon of the 21st. Typhoon Tess, 
at that time, had just passed north of the Bonin Islands 
and was located some 800 mi east of Rita. A Fuji- 
whara interaction took place, forcing Rita southwest- 
ward, describing a loop in the vicinity of the Ryukyu 
Island chain for the next 3 1/2 days. During this 
loop, Rita's center passed just north of Miyako Jima 
and brushed the western coast of Okinawa. 

The lowest pressure registered in the islands 
during Rita's loop was at the Futema MCAS on Okin- 
awa,with 955.6 mb at 0730 GMT on the 24th. A 
maximum sustained wind of 72 kt was recorded at 
Okinoerabu Shima and gusts to 96 kt at Kume Shima. 

Heavy rains of up to 9.6 in. in some mountain 
stations fell on Taiwan. Several villages were flooded, 
rendering over 700 persons homeless, while a train 
between Kaohsiung and Fangliao was derailed due to 
floods. Reports indicated three persons dead or 
missing. 

Heaviest rains in the Ryukyu s occurred at Okin- 


oerabu Shima, which recorded 31. 87 in. in the 5-day 
period it was under Rita's influence. Damage on 
Okinawa was primarily to farm crops, Sugar cane 


and pineapple crops averaged 30 to 35 percent de- 
stroyed, while the vegetable crops were also hard 
hit. In addition, many small boats were sunk (fig. 26) 
and several highways blocked by landslides. A total 
of three persons were reported killed in the Ryukyus. 

Completing the loop, Rita moved northward on the 
25th. She began to accelerate as she entered a con- 
fluent zone created by a trough over Manchuria, and 
a building ridge over the Sea of Japan. Rita passed ~ 
just west of Cheju Do on the morning of the 26th, and 
then brushed southwestern Korea. Minimum pressure 
of 975.5 mb was recorded there early on the 26th with 
maximum sustained winds of 50 kt. Eight persons 
were reported killed on the southwestern tip of Korea, 
and more than 200 buildings and 50 small boats were 
destroyed. 

Rita accelerated to 30 kt in the Yellow Sea. She 
then took a more westerly track, passing just south 
of Lu-Shun, on the evening of the 26th, and weakened 
to a tropical storm. Entering the Gulf of Chihli, Rita 
moved ashore near Tientsin, China,and dissipated 
rapidly inland south of Peking on the 27th. 


SUSAN 
Susan led the procession of deveioping tropical cy- 
clones in the equatorial trough during early July. She 
was detected in the synoptic data,on July 4, east of 
southern Leyte. As a weak depression she crossed 
the Philippine Archipelago on a northwesterly track. 


























Okinawa Morning Star. 





Susan emerged west of Luzon on the afternoon of the 
7th, in the region of the Lingayen Gulf. 

Susan intensified into a tropical storm as she 
moved over the South China Sea. She slowed,on the 
8th, and began to move northward, as a weak trough 
extending southwestward from the Sea of Japan in- 
fluenced her motion. 

By the 9th, the trough filled partially and a col 
region formed in the general flow off the scutheastern 
coast of China. Due to the weak steering currents, 
Susan moved erratically for the next 4 days. During 
this time the British ship MEMNON passed some 60 
mi south of the center, at 0000 GMT on the 10th, re- 
porting 55-kt winds and 16-ft seas. 

With Susan stalled in the South China Sea and Rita 
meandering in the central Philippine Sea, the circu- 
lations of these tropical cyclones again intensified the 
southeast monsoon over the northern Philippines. 
High seas were built up over the South China Sea by 
the persistent, strong southwesterly flow. Inundation 
from high tides and high waves occurred along the 
western coast of Luzon. In Manila some sections of 
the seawall were ripped away by wave action. 

Heavy rains brought disastrous floods in many 
provinces of central Luzon during the several weeks 
that this strong flow persisted. As Rita was largely 
responsible for these prolonged conditions, the dam- 
age and death toll of the floods are listed in the 
discussion of that typhoon. 


Figure 26, --Tuna boats lie swamped in Naha Port, victims of typhoon Rita's torrential rains. Courtesy of 








Reconnaissance aircraft revealed that Susan at- 
tained typhoon intensity for an 18-hr period,on the 
11th. Minimumcentral pressure during this time was 
983 mb. Like Ora, Susan generated typhoon winds 
during a period in which she lacked a wall cloud. 
Satellite data at this time depicted the surface center 
delineated by low clouds as the cirrus overcast was 
sheared off the southwest. 

During the 14th, Susan began to move northward 
through the Taiwan Straits. She crossed the east 
coast of China near Hui An, onthe morning of the 15th, 
and rapidly degenerated into an area of low pressure 
near Fooshow by that evening. 

The maximum rainfall recorded on Taiwan during 
Susan's meandering path in the South China Sea was 
10.4 in. Four people were reported killed on the 
island due to the torrential rains. Also during this 
period, maximum winds of 39 kt occurred at the Hong 
Kong Airport and 37 kt at the Royal Observatory. 
Since records began at the Royal Observatory, no 
other tropical cyclone remained within 200 mi of 
Hong Kong for as long a duration as Susan. 


TESS 
Tess was first observed in satellite pictures,on July 
6, west of the international dateline near 9°N. She 
was positioned at the end of a chain of developing 
tropical cyclones stretching to the Philippines. She 
was tracked by satellite for the next 6 days while 









Figure 27.--Blue skies and spiralling cirrus clouds 
appear above the eye wall of Tess as viewed from 
an Air Force weather reconnaissance aircraft 
(8, 600 ft) in the eye of the typhoon (July 16, 1972, 
0400 GMT). Clouds in foreground are stratocumu- 
lus in the floor of the 25-mi diameter eye. Height 
of wall cloud exceeds 30,000 ft. 


passing north of the Marshall Islands. Intensity 
estimates based on satellite imagery indicated Tess 
probably reached tropical storm force on the 7th. 
Late on the 12th, reconnaissance aircraft indicated 
Tess had reached typhoon intensity. 

Due to a building high cell north of Wake Island, 
Tess began to move southwestward on the 13th. 
Steadily gaining strength, Tess described a gradual 
bend back to the northwest,late on the 14th,as she 
rounded the southern extension of the ridge. Her 
central pressure reached a minimum on the afternoon 
of the 15th as dropsonde measurements recorded 940 
mb. Tess achieved her maximum intensity at this 
time with winds of 125 kt occurring near her center. 
The wall cloud snapped in the eye of Tess on July 16 
is shown in figure 27. 

Continuing on a northwesterly course for the next 
5 days, Tess gradually lessened in intensity as she 
paralleled the southwest side of a high cell 500 mi 
northeast of Minami Tori Shima. 

By the 20th, the influence of a high cell over north- 
ern Honshu caused Teas to shift to a westerly course. 
Now a minimal typhoon, Tess began to increase in 
forward speed,on the 21st,as she approached the Nampo 
Shoto, south of Japan. With the slowdown of Rita in 
the East China Sea, the circulation of Tess began to 
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interact with that of Rita,about 800 mi distant. 

As a Fujiwhara effect began to take place, the path 
of Tess was dictated by both Rita's circulation and a 
high cell over Honshu. These two factors caused a 
14- to 15-kt movement,and landfall occurred on north- 
eastern Kyushu,the evening of the 23d. Emerging into 
the Sea of Japan as a tropical storm, Tess moved 
rapidly northward, and weakened to a tropical de- 
pression. She finally merged with a front south of 
Vladivostok, late on the 24th. 

Torrential rains from Tess occurred over much of 
Shikoku--18.94 in at Tsurugisan Weather Station-- 
and the Kanto, Chubu, and Kinki regions of Honshu. 
Resultant flooding caused inundation of over 3,000 
homes and over 1,600 hectares of land. Newspaper 
reports indicated 29 persons were killed and 20 
missing in the aftermath of Tess. The majority of 
these were swimmers lost in the 6- to 12-ft surf 
which battered the central Japanese coastline prior to 
Tess' arrival. 

The center passed over Oita, Kyushu, which re- 
corded the minimum pressure in the region of 979.4 
mb. Maximum sustained winds of 72 kt and a peak 
gust of 96 kt were recorded on Shikoku at Murotomi- 
saki and Sukumo, respectively. 

Although not a recordbreaker, Tess paralleled 
Rita in terms of longevity as she narrowly missed 
matching typhoon Opal's 1967 performance. A total 
of 66 warnings were issued on Tess, 3 less than dur- 
ing Opal's lifetime. 


ALICE 
Except for a brush with Honshu of the Japanese Is- 
lands, Alice spent her 12-day existence at sea. 
Forming in the equatorial trough, Alice was initially 
detected by satellite,on July 29. 

Moving northward as a depression, Alice reached 
tropical storm force 125 mi west of Eniwetok. The 
synoptic situation depicted a general weakness in the 
midtropospheric subtropical ridge at the longitude of 
the storm. This was due to a trough extending south- 
ward from the Kamchatka Peninsula. Alice continued 
her northerly movement but shifted to a more west- 
ward track by August 1. The western edge of a high 
cell northeast of Minami Tori Shima began to build 
north of Alice during the next 5 days, guiding heron 
a track toward Japan. 

On the 4th, Alice passed 80 mi southwest of Minami. 
Tori Shima. The Japanese meteorological station on 
the island registered maximum winds of 53 kt and peak 
gusts of 74 kt. The minimum pressure recorded was 
990.0 mb,on the 4th. A Japanese ship, the NIPPON 
MARU, passed close to Alice's center,on the 5th, 
observing 70-kt winds and a minimum pressure of 
984.7 mb at 0000 GMT on the 5th. 

Alice began to decelerate as she approached the 
Boso Peninsula of Honshu, Japan and recurved after 
she crossed the 35th parallel. Accelerating to 
speeds of 19 kt, Alice passed south of Hokkaido,on the 
8th, and acquired extratropical characteristics later 
that day. 

The center of Alice passed 40 mi east of the Boso 
Peninsula,during the afternoon of the 7th. No winds 
in excess of 25 kt were reported along the coast during 
the passage of the weaker semicircle of Alice. A 
minimum pressure of 988.7 mb was measured at 
Choshi while rainfall amounts of 4.02 in were totaled 
at Katsuura. In Iwaki, Fukushima Prefecture, some 
300 houses were flooded when typhoon-generated 
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Figure 28.--The flooded Sanchung district of Taipei, Taiwan, caused by the swollen Tamsui River after the 


passage of typhoon Betty. Courtesy of China Post. 





waves caused the river in the city's Kunohama section 
to overflow. 


BETTY 

Betty, destined to become the second supertyphoon of 
the season, was first detected by satellite,on August 7, 
north of the eastern Carolines. After reaching trop- 
ical storm intensity 200 mi southeast of Guam, Betty 
passed 50 mi north of Saipan. Westerly winds of 30 
kt with gusts to 50 kt and some local flooding were 
experienced there during the afternoon and evening of 
the 10th. 

Betty attained typhoon strength after passing 
through the Marianas, and shifted to a more westerly 
course as the subtropical ridge began to build north- 
east of Iwo Jima. The central sea-level pressure 
dropped steadily during her 5-day journey toward the 
southern Ryukyus. A minimum pressure of 910 mb 
and maximum sustained winds of 135 kt were observed 
by reconnaissance aircraft,on the 15th. 

At that time, gale-force winds reached 450 mi 
from the center in the eastern semicircle, and300 mi 
elsewhere. The extent of typhoon-force winds was 
also exceptional. A Japanese ship, TAKAMATSU 
MARU, reported 65-kt winds 200 mi southeast of the 
eye, at 0600 GMT on the 16th. 

Betty's track during August 15-16 appeared to be 
influenced by a col over the northern East China Sea. 
This weakness in the ridge to the north resulted in a 
more northerly track. The center thus passed through 
the southern Ryukyus during the morning and after- 


noon of the 16th. The eye crossed the northern tip of 
Ishigaki Shima where the barograph recorded 942.5 
mb. Maximum sustained winds of Miyako Shima, 60 
mi from the center, were 61 kt from the south- 
southeast. A maximum gust of 96 kt was recorded 
at Kume Jima, located 165 mi northeast of the center. 

During her advance toward the southern Ryukyus, 
Betty's circulation intensified the southwest mon- 
soonal flow over Luzon bringing torrential rains. The 
resulting floods caused seven deaths in the northern 
province of Ilocos Sur. A light aircraft with four 
persons aboard was reported missing. 

Betty passed 40 mi north of Taiwan,on the 16th- 
17th. A minimum sea-level pressure of 940.9 mb 
was registered at Pengchia Hsu Island,at 1745 GMT 
on the 16th,as the eye passed overhead. Maximum 
sustained winds of 101 kt and a gust of 108 kt were 
reported at that station. 

Heavy rains (32.42 in ) were recorded at Alishan, 
resulting in considerable flooding in Taiwan. An es- 
timated 300,000 people were stranded by floodwaters 
in Sanchung City (fig. 28) and the two adjacent town- 
ships of Luichow and Wuku, west of Taipei. Many 
highways were made impassable and rail service was 
interrupted by landslides in northern and central 
Taiwan. Eighteen storm-related deaths were reported 
in Taiwan,while over 220 homes were totally destroyed 
and over 130 badly damaged. 

Betty made landfall,the evening of the 17th,on the 
China Coast near 27°N and lost strength rapidly as she 
moved inland. 











CORA 
First signs of a disturbance east of Luzon were in- 
dicated by satellite and ship data on August 21. The 
developing depression moved across the southern 
Luzon Straits, early on the 23d, and entered the South 
China Sea as tropical storm Cora. Cora was guided 
on a slow westerly course by the flow from a high cell 
over eastern China. She developed to a minimal ty- 
phoon on the 27th, less than 24 hr from landfall. 

Cora crossed Hainan Island on the 28th,and transited 
the northern Tonkin Gulf that evening. Making land- 
fall as a tropical storm near Haiphong, she quickly 
dissipated. 

Cora was only the fourth tropical storm to reach 
typhoon intensity in August in the South China Sea 
since 1945. The most recent was Shirley 1968. 


E LSIE 

The fourth typhoon of the month, Elsie, was first 
spotted by satellite as a disturbance east of Leyte 
Gulf on August 29. After crossing the central Philip- 
pines as a depression, Elsie entered the South China 
Sea west of Mindoro, on the 3lst. By September 1, 
Elsie began to slow, apparently due to a slow-moving 
trough over China. Late on the 2d, the USS KITTY- 
HAWK's radar (fig. 29) fixed the center about 100 mi 
northwest of its position. 

Elsie reached typhoon force near the Paracel 
Islands, then shifted to a southwesterly track as the 
pressure began to build in southern China. Moving 
slowly across the South China Sea toward the Vietnam 
coast, Elsie required 2 days to travel 160 mi. As 
her center passed Quang Ngai, a minimum sea-level 
pressure of 991 mb was registered and peak gusts of 
60 kt were reported. 

Elsie weakened rapidly as she moved into Thailand 
but maintained her identity across the Indochina Pen- 
insula, redeveloping to typhoon strength in the Bay of 
Bengal. Elsie was only the second tropical cyclone 
to reach severe storm intensity (> 47 kt) during 
September, in the Bay of Bengal since 1943. During 
her passage over Thailand, Elsie caused 3 days of 
heavy rains, flooding many parts of the country. 





Figure 29. --Radarscope photograph (SPS-30, 150-mi 
range) of typhoon Elsie in the South China Sea as 
viewed aboard the USS KITTY HAWK, September 
2, 1972, 2030 GMT. U.S. Navy Photo. 





220 


F LOSSIE 
On September 6, as Elsie was crossing Thailand, a 
weak circulation was noted on satellite pictures in the 
southern Marianas. The ill-defined system crossed 
the Philippine Sea and developed into tropical storm 
Flossie prior to landfall in the Lamon Bay region of 
Luzon. 

A trough extending south-southwestward from the 
Kuril Islands weakened the subtropical ridge over 
southern China. The resulting weak steering flow 
caused Flossie to move slowly westward across the 
South China Sea during the 11th to the 14th. Reaching 
minimal typhoon strength south of the Paracel Islands, 
Flossie shifted to a more southerly track. She moved 
ashore between Qui Nhon and Quang Ngai, South Viet- 
nam, in the early morning of the 16th. 

After weakening to a tropical depression, Flossie 
closely paralleled Elsie's track across Thailand, 
causing heavy rains on the 18th and 19th. Three 
provinces, north of Bangkok, were under floodwaters 
of up to 2 1/2 ft. Flossie, like Elsie, retained her 
identity across the Indochina Peninsula and regener- 
ated to typhoon force in the Bay of Bengal. As tropi- 
cal cyclone 25-72, she became the second tropical 
cyclone to achieve typhoon intensity in the Bay of 
Bengal during September. Since 1884, there had 
never been more than one tropical cyclone reaching 
severe storm force (> 47 kt) in the Bay of Bengal 
during September. 


HELEN 
While Flossie moved slowly across the South China 
Sea and tropical storm Grace stalled east of Luzon, 
a third circulation appeared in the equatorial trough 
west of Guam. This tropical cyclone would be the 
most destructive to strike Japan in 1972. 

Reconnaissance aircraft on the afternoon of Septem - 
ber13 indicated the presence of a tropical storm near 
16°N, 136°E. Moderate feeder band activity was 
detected and flight level winds (700 mb) of 58 kt were 
measured in the eastern quadrant. Minimum central 
pressure as determined by extrapolation from 700 mb, 
was 987 mb. 

Taking a northwesterly course around a high cell 
centered between Minami Tori Shima and Chichi Jima, 
Helen attained typhoon intensity on the afternoon of 
the 14th. She then veered to a more northerly course 
due to a deepening trough in the East China Sea. This 
trough and an intense high-pressure cell east of Chi- 
chi Jima combined to produce strong south-southwest- 
erly flow south of Japan. Helen reacted by accelerating 
to 20 kt late on the 15th, and to 29 kt the following 
afternoon. Reconnaissance aircraft observed flight 
level winds of 100 kt in the right semicircle during 
this period. 

Helen moved ashore near Cape Kushimoto during 
the evening of the 16th, crossing Honshu just west of 
Ise Bay. She passed between Osak&é and Nagoya and 
moved into the Sea of Japan near Toyama 12 hr later. 
See Mariners Weather Log, Vol. 17, No. 1 for MV 
SONETTE's account of Helen on page 22. 

The lowest recorded pressure was 956.9 mb at 
0940 GMT on the 16th,and maximum sustained winds 
of 70 kt from the north were observed at Shionomisaki 
west of Helen's track, A peak gust of 98 kt was 
registered at Sumoto located near Osaka Bay, 60 mi 
west of the track. 


















Figure 30.--Philippine cargo ship MARIA ROSELLO 
(9, 000 tons) blown against Meiyon National Highway 
at Kawagoe Town, Japan. Two other ships behind 
cargo ship are also blown up against causeway, 
while another is overturned. Courtesy of Kyodo 
Tsushin. 








Heavy rains disrupted land, sea, and air trans- 
portation in central and eastern Japan. There were 
38 deaths and 158 injuries reported, most of which 
were attributed to landslides and flooding. Over 360 
houses were destroyed or badly damaged by landslides 
and over 77,000 homes were inundated by floodwaters. 
Losses from damage to roads and river embankments 
were estimated near $102 million while crop losses 
exceeded $138 million. Helen also generated a torna- 
do near Higashi Matsuyama north of Tokyo, destroying 
eight homes. 

Nine cargo ships ran aground in Ise Bay, including 
the 6,244-ton Indian ship, STATE OF TRAJAN CO- 
CHIN, and the 9,031-ton Philippine freighter, MARIA 
ROSE LLO (figs. 30-31). Two fishing boats were sunk 
near Hachijo Jima. Of a combined crew of 30, only 
6 fishermen were rescued. 

After weakening to tropical storm force in the Sea 
of Japan, Helen slowed near Hokkaido,late on the 17th, 
and merged with an upper level low the following day. 
Rains up to 31 in fell on Hokkaido with flash floods 
and landslides accounting for 8 dead and 2 miss- 
ing. High tides generated by Helen, while west of 
Hokkaido, accounted for at least two deaths along the 
east coast of Korea. 


IDA 
On September 14-15, surface and upper air reports 
in the eastern Carolines depicted a weak circulation 
in the equatorial trough north of Truk. Satellite 
pictures forthe next few days showed this disturbance 
drifting northward and gaining a more organized ap- 
pearance. 

On the 18th, reconnaissance aircraft indicated the 
disturbance had become a tropical storm midway 
between the Marianas and Wake Island. 

Ida tracked to the southeast, apparently under the 
influence of a midtropospheric trough extending from 
the Kamchatka Peninsula to the vicinity of Wake Is- 


Figure 31.--Fishing vessels and cargo ship smashed against causeway on Ise Bay, Japan. Debris from the 
wrecked causeway lie on National Highway, Kawagoe Town, Japan. Courtesy of Kyodo Tsushin. 














land. As the pressure heights began to increase west 
of the trough, Ida reversed course, moved westward, 
and intensified. She reached typhoon intensity the 
afternoon of September 20. 

Approaching the northern Marianas at 16 to 18 kt, 
Ida took a more northerly track on the 21st. Pagan 
Island reported northwesterly winds of 30 kt with 
gusts to 50 kt and a minimum sea-level pressure of 
988.6 mb as the center passed 60 mi to the northeast 
of the island. 

Ida's central pressure dropped to 932 mb prior to 
passing 35 mi east of Iwo Jima early on the 23d. Iwo 
Jima experienced maximum sustained winds of 56 kt 
with gusts to 83 kt before equipment failure. Later 
that afternoon, Ida passed 25 mi west of Chichi Jima 

‘ where a minimum sea-level pressure of 972 mb was 
recorded. 

By the 23d, a strong southwesterly flow was es- 
tablished over Japan because of the increased pres- 
sure gradient between a LOW over Manchuria and a 
ridge north of Marcus Island. In response, Ida 
began to recurve and accelerated to 20 kt north of the 
Bonin Islands. 

Moving at 24 kt, east of Honshu on the 24th, Ida 
brought typhoon-force winds to several ships including 
the Norwegian ship NEGO ANNE, which experienced 
80-kt winds, 50 mi east of the center. 

The next day, Ida became an extratropical system 
as she merged with a frontal zone east of Hokkaido. 


LORNA 
Lorna, like Cora and Elsie, developed from a de- 
pression in the Philippine Sea and crossed the 
Philippine Archipelago. 

After transiting Luzon, Lorna moved across the 
South China Sea at 12 to 15 kt as ridging dominated 
southern China. 

Satellite pictures on September 30 indicated the 
disturbance was rather small but of tropical storm 
intensity. The British ship MARON, 70 mi north of 
the center, reported 45-kt winds from the southeast, 
at 0000 GMT on October 1. Reconnaissance aircraft 
found winds of 60 kt just northeast of the center a few 
hours later. 

Lorna transited south of Hainan Island, on the 2d, 
as her 15-mi diameter eye was tracked closely by 
aircraft and ship radar. Although the radar presenta- 
tions depicted Lorna as a well-developed cyclone, her 
circulation was quite small. Gale-force winds were 
limited to a radius of 75 mi from the center in the 
northern semicircle. 

Early on the 3d, Lorna moved ashore on the North 
Vietnam coast north of Dong Hoi and degenerated into 
a low-pressure system after crossing central Laos. 
She dissipated in Thailand late that night. 


MARIE 
Marie began as a broad circulation in the equatorial 
trough north of the Marshall Islandson October 3 while 
tropical storm Kathy was passing north of the Mari- 
anas. On the 5th, she achieved tropical storm 
intensity, becoming a typhoon 2 days later as she 
passed 200 mi north of Eniwetok. 

Marie's circulation was quite extensive, covering 
an area over 700 mi indiameter. Strong westerlies 
up to 20 kt were experienced in the eastern Caroline 
and Marshall Islands. Eniwetok, about 180 mi south 
of the center, recorded 40-kt sustained winds from the 
west with gusts to 52 kt,the evening of October 6. 
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Squalls with gusts of up to 50 kt occurred in the Ponape 
District felling coconut trees, one of which killed one 
person on Kusaie. 

Marie moved along the southern extent of the sub- 
tropical ridge which was centered north of Minami 
Tori Shima, at 15 to 19 kt during October 6-8. As 
she approached the northern Marienas, Marie began 
to slow. Her maximum winds reached 115 kt,and 
central pressure dropped to 936 mb. Marie began a 
northwesterly track on the 9th, passing through the 
northern Marianas late in the day. 

On Pagan, Agrihan, and Alamagan Islands, food 
crops were nearly completely destroyed. Buildings 
were 80 to 95 percent destroyed, however, property 
damage was less severe on Agrihan because of 
sturdier construction. 

Two hundred miles south of Marie's center, Saipan 
experienced gusts of 45 to 55 kt. High seas in the 
southern Marianas were responsible for capsizing at 
least five motorboats and caused two drownings. By 
the 10th, reconnaissance aircraft reported 100-kt 
winds extended 75 to 100 mi east of the center. 

Passing east of the Volcano Islands on the 11th, 
Marie accelerated to 21 kt. The Japanese ship 
YAEKAWA MARU, about 170 mi east-southeast of the 
center, reported 60-kt winds,at 0000 GMT on the 11th. 

Marie weakened as she transited the North Pacific 
east of Honshu at up to 34 kt and merged with a frontal 
system east of Hokkaido on the 12th. Winds of up to 
40 kt and gusts to 59 kt were experienced at Urakawa 
along the southeaste rm coast of Hokkaido. Sixteen of 
18 crewmembers were lost when a 77-ton Japanese 
fishing boat capsized off Miyagi Prefecture. 


NANCY 
Nancy was the third tropical cyclone to develop north 
of the Marshalls in less than a month. Initially de- 
tected by satellite, on October 15, Nancy reached 
typhoon intensity 48 hr later,200 mi south of Wake 
Island. 

Tracking south of the subtropical ridge, Nancy 
took a more northerly course,late on the 17th, as a 
trough in the westerlies eroded the ridge near 155°E. 
On the 18th, reconnaissance aircraft reported a 
central pressure of 945 mb as Nancy's maximum 
winds of 105 kt were recorded. 

Nancy began to recurve, late on the 19th,as she 
moved under upper tropospheric westerlies of 45 to 
50 kt. Early on the 21st, Nancy weakened to a tropi- 
cal storm and satellite data showed much of her 
cirrus canopy removed. Within48 hr she degenerated 
into a tropical depression. 

On the 22d, Nancy stalled as she failed to recurve 
toward a trough in the westerlies An intensifying 
ridge behind the trough caused Nancy, now a tropical 
depression, to track west-southwestward for the next 
several days. Low-level cloud features were readily 
identifiable on satellite pictures as she moved into the 
Philippine Sea where the circulation finally lost its 
identity. 


OLGA 
A twin cyclone system, one developing in the northern 
hemisphere and another in the southern hemisphere, 
became apparent in satellite photographs,on October 
17,near 175°W. The northern system, destined to be 
Olga, crossed the dateline on a westerly track and 
attained tropical storm intensity on the 21st. Bebe, 


in the Southern Hemisphere, developed to hurricane 























Figure 32.--Weather reconnaissance view of the 
spiraling stratocumulus in the floor of typhoon 
Olga's eye. USAF Air Weather Service Photo. 





force and passed over Funafuti Atoll of the Ellice 
Islands during the night of the 21st. 

Reconnaissance aircraft,on the morning of the 22d, 
indicated that Olga was a strong tropical storm, 170 
mi northeast of Majuro Atoll. During October 23-24, 
Olga showed little change in intensity as she tracked 
through the northern Marshall Islands. Since the 
strongest winds were in the northern semicircle, the 
maximum sustained winds reported inthe islands were 
only 25 kt. 

Olga intensified to typhoon force early on the 26th. 
Continuing to gain strength, Olga accelerated to 20 to 
22 kt, late on the 26th, and headed for the northern 
Marianas. During the night of October 27-28, Olga 
became the second typhoon in 3 weeks to sweep 
through that area (fig. 32). The following morning 
her central pressure dropped to 939 mb. Maximum 
winds were 105 kt. 

Since typhoon Marie had destroyed most of the 
agricultural crops and coconut trees in the islands, a 
few weeks earlier, Olga's effect was less noticeable 
than it might normally have been. 

As a trough deepened over the East China Sea,on 
the 28th, Olga headed northward, rounding the sub- 
tropical ridge east of the Volcano Islands late that 
day. Gale-force winds extended a considerable dis- 
tance as the British ship CAPE YORK, 200 mi east of 
the center, observed winds of 50 to 55 kt that night 
and the following morning. 

Accelerating to 30 kt in the strong southwesterly 
flow southeast of Japan, Olga tracked northeastward 
and merged with a front east of Honshu late on the 
29th. 


PAMELA 
It was nearly a week after detection by satellite that 
Pamela reached typhoon intensity just east of Samar 
Island, Republic of the Philippines. 

The formative stage of Pamela appeared in the 
eastern Carolines on October 30 as an area of enhanced 
convection. The system was poorly organized for the 
next several days until it entered the Philippine Sea. 
Satellite data indicated that tropical storm intensity 
was acquired on the afternoon of November 3,as 


Pamela passed 250 mi north of Yap. 

Reconnaissance aircraft, in the afternoon of the 
following day, located Pamela near 15.0°N, 130.5°E. 
The storm was poorly organized with a calm area 40 
mi in diameter, a central pressure of 1004 mb, and 
700-mb level winds of 48 kt in the eastern semicircle. 

Pamela traversed the Philippine Sea at 15 to 17 kt 
as she moved under the influence of a strong sub- 
tropical ridge. Satellite pictures and military aircraft 
radar reports indicate that Pamela developed to ty- 
phoon intensity prior to her landfall on Samar. 

Making landfall on northern Samar, the morning 
of the 5th, Pamela crossed the center of the Republic 
of the Philippines and emerged 24 hr later west of 
Mindoro Island. Four fatalities and estimated damage 
to property and crops of over $700,000 were re- 
ported. 

Upon entering the South China Sea,on the 6th, 
Pamela's forward speed decreased to 10 kt. Her 
circulation began to expand as a ship 90 mi east of the 
center reported winds of 60 kt from the south. Pam- 
ela headed west-northwestward for the first 18 hr, 
then northwestward,on the 7th, as a trough in the mid- 
troposphere moved across the Indochina Peninsula. 

Pamela passed near the Paracel Islands,on the 
evening of the 7th, and reconnaissance aircraft re- 
ported a central pressure of 942 mb as she reached 
her peak intensity of 110 kt. As she approached 
Hainan Island in advance of the trough, Pamela began 
to recurve and skirted the eastern end of the island, 
on the 8th. 

Pamela crossed the South China coast in Kwangtun 
Province about 180 mi west-southwest of Hong Kong. 
She moved inland during the evening and degenerated 
into an area of low pressure,by the 9th. 

Pamela brought strong winds to Hong Kong as 
gusts of 60 kt were recorded at the International Air- 
port and 59 kt at the Royal Observatory. 

As Pamela approached the southern China coast 
during high tide, flooding occurred in many low-lying 
areas of Hong Kong. One person was killed and eight 
were injured, but only minor property damage oc- 
curred in the colony. A freighter, the VAN MINT, 
ran aground on the southern shore of Lei Yue Mun. 


RUBY 
Ruby was the first tropical cyclone to form in the 
central Pacific and cross the international dateline 
since typhoon Sarah in September 1967. 

An area of enhanced convection was first evidenced 
in satellite pictures on November 7 south of the 
Hawaiian Islands near 4°N, 167°W. No organized 
circulation appeared until the 11th, at which time the 
system began to drift northward.An indication that 
winds had reached tropical storm strength was 
evidenced in satellite data,on the 13th. Reconnais- 
sance aircraft observed Ruby to have typhoon strength 
winds just west of the international dateline on the 
14th. 

With a midtropospheric anticyclone located be- 
tween Midway and Wake Island, Ruby moved on a 
west-northwesterly course at 9 to 12 kt for the next 
3 days, She reached her peak intensity east of Taongi 
Atoll,on the 16th,as reconnaissance aircraft observed 
a central pressure of 944 mb and maximum winds of 
110 kt. 

Although the central pressure in Ruby had rapidly 
risen 20 mb to 938 mb during the morning of the 17th, 
reconnaissance aircraft observed 100-kt winds in a 





Courtesy of Bangkok Post. 





small band north of the center. By that afternoon, 
the maximum winds had weakened considerably. 

Passing south of Wake Island,late onthe 17th, Ruby 
was of minimal typhoon force as she shifted to a west- 
southwesterly heading. Like Nancy, Ruby moved 
beneath upper tropospheric westerlies while in the 
tropics and began to weaken significantly. On the 
18th, satellite pictures showed the cirrus canopy re- 
moved from over the center, revealing the low-level 
cloud structure of the storm. By late on the 19th, 
Ruby had been reduced to a tropical depression and 
finally dissipated east of the northern Marianas on 
the 21st. 


SALLY 
Sally was the first tropical cyclone to develop to ty- 
phoon intensity in the month of December, since 
Pamela in 1966. She was also the first tropical 
cyclone of typhoon intensity, since before 1945, to 
transit the Gulf of Siam. 

Sally crossed the Sulu Sea,on November 29,as a 
depression in the equatorial trough. Satellite pictures 
indicated increased organization as she entered the 
southern portion of the South China Sea. Continuing 
her low-latitude track Sally came under the influence 
of an anticyclone centered south of Hainan Island and 
was forced equatorward, late on the 30th. 

Reconnaissance aircraft arrived in the area on the 
morning of December 1. A small circular eye 5 mi in 
diameter with a partially formed wall cloud was 
located. The central pressure was 989 mb and 700-mb 
flight-level winds were 55ktinthe northeast quadrant. 
The Japanese ship TAGAMARU, passed 50 mi north 
of the center,at 1200 GMT on the 1st. She observed 


Figure 33.--Floodwaters in the coastal town of Chumphon, Thailand, as a result of Sally's torrential rains. 
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60-kt winds from the south and a minimum pressure 
of 992.5 mb. 

Attaining typhoon strength, Sally tracked westward, 
passing the southern tip of Vietnam,on the evening 
of the 2d, and reached her peak intensity of 80 kt. 
Sally's track across the Gulf of Siam,on December 3-4, 
followed the periphery of an irregularly shaped mid- 
tropospheric ridge which dominated the synoptic 
pattern over the Indochina Peninsula. 

Late on the 3d, Sally fell below typhoon strength, 
continuing to weaken slowly before striking the coast 
of Thailand ,on the morning of the 5th. She moved 
ashore south of Chumphon and crossed the Malaya 
Peninsula at10°N. Moving over the Andaman Sea that 
evening, Sally never regained herformer intensity and 
slowly dissipated during the next 2 days. 

Sally brought heavy rains to Thailand, flooding 
Chumphon (fig. 33)and several surrounding provinces. 
Agricultural crops were damaged, hundreds of houses 
were destroyed, and thousands of coconut trees were 
uprooted. Twenty trawlers on Samuni and Pha-ngan 
Islands off the coast from Surat Thani were sunk. In 
the aftermath of Sally, 11 persons were reported killed 
and 5 missing. 


THERESE 
The season's last typhoon developed in the central 
Carolines from a circulation in the equatorial trough 
She was first noted in satellite and synoptic data on 
November 30. While Sally was navigating the South 
China Sea south of Vietnam, Therese intensified to 
tropical storm strength. Taking a westerly course, 
Therese approached the Palau Islands,late on Decem- 
ber 1, passing near Koror,the morning of the 2d. 
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Maximum winds observed at Koror were from the 
north at 43 kt gusting to 54 kt. Minimum pressure 
was 995.8 mb. 

With the subtropical ridge located over the central 
Philippine Sea, Therese remained on a westerly 
course for the next 30 hr at 15 to 17 kt before making 
landfall on Mindanao. A few hours prior to the center 
moving ashore, the British ship DERWENTFIELD ob- 
served 70-kt winds from the south and a minimum 
pressure of 999 mb. 

Therese, weakened to tropical storm intensity by 
terrain effects, crossed the southern Visayan Island 
Group the night of December 2-3. She slowed to 7 to 
8 kt over the northern Sulu Sea before passing over 
Vusuanga Island,on the morning of the 5th. The Cuyo 
Weather Station reported gusts of 55 kt as the center 
passed north of the island. 

Considerable damage was reported in the Surigao 
del Sur, Misamis Oriental, and Suriago del Norte 
Provinces of northern Mindanao. Over 4,700 homes 
were destroyed, and 90 percent of the agricultural 
crops in these regions were damaged. Total damage 
estimates were placed at over a million dollars. A 
death toll of 90 persons was reported in the aftermath 
of the storm. Hardest hit was Cagayan de Oro where 
87 persons were drowned in flash flooding in the 
mountainous terrain. 

It took Therese 5 days to transit the South China 
Sea after leaving the Republic of the Philippines. 
This was, in part, due toa stationary trough off the 
eastern China coast which had weakened the subtropi- 
cal ridge north of the storm, producing only a weak 
westerly steering current. Therese intensified sig- 
nificantly during the 24-hr period she was stalled just 
west of Busuanga Island, transforming from a strong 
tropical storm to a 95-kt typhoon (fig. 34). Hercentral 
pressure gradually dropped for the next several days, 
and reconnaissance aircraft reported a minimum pres- 








Figure 34. --Very high resolution satellite view, from 
the Data Acquisition and Processing Program 
(DAPP) of typhoon Therese, in the eastern South 
China Sea, west of Busuanga Island, Philippines, 
at 0350 December 6. U.S. Air Force Air Weather 
Service Photo. 





sure of 954 mb,on the afternoon of the 8th. 

The occurrence of such a well-developed typhoon, 
and the fact that 90- to 100-kt maximum sustained 
winds persisted near her center for such a long time 
(4 days), is rare for the South China Sea in Decem- 
ber. 

Therese arrived ashore on the South Vietnam coast 
near 14°N on the morning of the 10th. Qui Nhon, 20 
mi south of the center, reported gusts of 78 kt and a 
minimum pressure of 999.8 mb during the typhoon's 
passage. More than 1,000 homes were heavily dam- 
aged,and the village of Cat Trang virtually destroyed. 
Extensive crop damage in the region was also re- 
ported. 

Moving inland over the highlands region,on the 
evening of the 10th, Therese weakened rapidly to a 
low pressure area and dissipated over eastern Thai- 
land on the 11th. 


CENTRAL NORTH PACIFIC TROPICAL CYCLONES, 1972 


TROPICAL STORM JUNE, September 26-28 


Tropical storm June was one of those exceptions that 
meteorology is noted for. Although June originated 
in the central Pacific she was given a western Pacific 
name. She was the seventh tropical cyclone to orig- 
inate in the area between 140° and 180° and remain 
east of 180° in the past 17 yr (table 4). 

June was first located as a weak cyclone 600 mi 
south of the Hawaiian Islands,on September 24 (fig. 
35). She moved toward the northwest and reached 
tropical storm intensity about 250 mi southeast of 
Johnston Island,at 1900 on the 26th. At that time, 
maximum winds were estimated to be 50 kt with gusts 
to 80 kt. June continued on her northwesterly course 
and passed 30 mi south of Johnston Island on the 
morning of the 27th, but caused nodamage. The peak 
gust measured was 42 kt. At this time, June turned 
toward the west and dissipated,on the 28th. 


Table 4 --Tropical cyclones attaining tropical 
storm or greater strength in the central Pacific 
(140°W-180°), 1956-72. 


Aug. Sept. Oct. Nov. Total 


2 4 0 1 7 
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Figure 35. --Track of central North Pacific tropical 
storm June, September 26-28, 1972. 





Hints to the Observer 





SPECIAL TROPICAL CYCLONE WEATHER REPORTS 


This is a reminder that during the hurricane 
season (June through November), it is essential that 
the National Weather Service receive as much infor- 
mation as possible from ships encountering evidence 
of hurricanes, in order to provide adequate warnings. 

In addition to the standard 6-hr observations, it is 
requested that observations be taken and reported 
every 3 hr by radio whenever your ship is within 300 
mi of a tropical cyclone center. 

It is requested also that plain language remarks be 
added to the coded messages whenever 1) the pressure 
during the period between observations was 5 or more 
mb lower, and/or 2) the wind was 15 kt or higher 


than those encountered at observation time. 


Include 
the time of occurrence of the low pressure and/or 
peak wind. This additional information will help the 
forecasters at the National Hurricane Center better 


evaluate the intensity of the hurricane. An example 
of a plain language remark is: 0800Z LOWEST PRES- 
SURE 950MB 0850Z HIGHEST WIND 85KT. 

The National Weather Service appreciates the time 
and effort masters and mates give to provide reports 
of weather conditions at sea. Your reports are ex- 
tremely important considering the vast ocean spaces. 

The "General Instructions for Radio Reporting of 
Weather Observations" follows: 


GENERAL INSTRUCTIONS FOR RADIO REPORTING OF WEATHER OBSERVATIONS 


Standard Synoptic Observation Times 

The regular weather reporting hours are 0000, 
0600, 1200,and 1800. Occasionally, operational dif- 
ficulties on board ship make it impractical to make 
and/or transmit surface observations at the standard 
synoptic times. In such cases, to ensure transmis- 
sion of the weather message before the radio officer 
goes off duty, the following alternative courses of 
action should be taken: 

1. The observation may be made 1 hr before a 
standard synoptic time. In this case, the offi- 
cer who encodes the message is reminded to 
code the actual time of the observation, i.e., 
0500, 1100, 1700, or 2300. 

or 

2. The observation may be made 3 hr before a 
standard synoptic time,at 0300, 0900, 1500, or 
2100. In this case, the officer who encodes 
the message is reminded to make and record 
the next standard synoptic observation. 








Special Requests for Observations 

During tropical or extratropical storm situations, 
the National Weather Service may request ships located 
in areas of suspected storm development to take spe- 
cial observations at more frequent intervals than the 
routine 6-hr synoptic observation times. If your ship 
happens to be in such an area, your report will be 
helpful even though local conditions may not appear 
bad enough to warrant a special observation. To 
speed delivery of messages from storm areas and to 
identify them as such, the word STORM should ap- 
pear immediately following the radio address. 





Observations During Storm Conditions 

Whenever TROPICAL STORM, TYPHOON or HUR- 
RICANE conditions are encountered anywhere, 
"SAFETY OF LIFE AT SEA CONVENTION," chapter 
V, requires all ships to take a special observation 
and transmit the report to the closest national mete- 
orological service via the most convenient radio 
station. As long as the ship is in the storm area it is 
highly desirable that weather reports be transmitted 
hourly if practicable, but in any case, at intervals of 





not more than 3 hr. 


Observations in Coastal Waters 

Radio weather reports are needed from ships in 
coastal waters, therefore, observations should be 
taken without regard to distance from the coast, ship's 
routine permitting. 





Coded Weather Messages 

All messages to be transmitted by radio should be 
transcribed from the ship's weather log to NOAA 72-4, 
"Weather Report for Immediate Radio Transmission" 
in the ship synoptic code FM21.E and given to the 
Radio Officer. 





Weather Message Addresses for Transmission to U.S. 

Radio Stations 

Use "OBS METEO WASHDC" when in the: 
Western North Atlantic including Gulf of Mexico 
and Caribbean Sea north of latitude 3°N and west 
of longitude 35°W (WMO REGION IV-A) 





Eastern North Pacific north of the equator and east 
of the 180th meridian (WMO REGION IV-A) 


Eastern South Pacific south of the equator from 
South America coast to longitude 120°W (WMO 
REGION III-B) 


Use "OBS METEO GUAM" when in the: 
Western North Pacific between latitude 5°N and 
25°Nand from longitude 135°E to the 180th meridian 
(WMO Guam Zone) 


Note: A National Weather Service Forecast Office 
may request ships located in areas of suspected storm 
development to take special observations. These 
messages should be addressed to the requesting fore- 
cast office. For example, "OBS METEO (requesting 
NWS office) STORM 99305 70750, etc." 


Transmission of Radio Messages 
Weather messages should be transmitted as soon 
as possible to the most convenient, preferably govern- 

















mentor U.S, Coast Guard" AMVER" radio stations in 
accordance with instructions contained in United 
States and Foreign Coastal Radio Stations Accepting 
Ship's Weather Observations Messages. 

If the radio officeris not successful in transmitting 
the weather message within 3 hr of observation time, 
he should not make any further attempts to do so. The 
only exception to this rule is that weather reports from 
ships inthe southern hemisphere or sparse-data areas 
remote from major shipping lanes may be transmitted 








Tips to the Radio Officer 


Warren D. Hight 
National Weather Service, NOAA 
Silver Spring, Md. 


CHANGES IN WEATHER SERVICE TO MERCHANT 














up to 12 hr after observation time. 


World Wide Weather Reporting and World Weather 
Watch 

You are asked to contribute to this World Mete- 
orological Organization (WMO) program by sending 
weather reports to national meteorological services 
responsible for collecting ship observations in other 
parts of the world. 








Marine Weather Broadcasts, are being reviewed. It 





SHIPPING 

Radio officers who customarily copy the weather 
broadcasts by Radio NSS, Washington,and Radio NBA, 
Balboa, C. Z., will find both have been consolidated in 
acomposite Fleet/General CW broadcast emanating 
from Radio NAM, Norfolk, Va. Radio NAM is broad- 
casting the western North Atlantic weather on the same 
schedule andfrequencies formerly used by Radio NSS. 
Twice a day, at 0030 and1230 GMT, the North Atlantic 
weather is followed immediately by the warnings and 
forecasts for the North Pacific,south of 30°N and east 
of 140°W. Accordingly, on page 17, change the station 
name to Norfolk, Va. (NAM), and indicate that the 
0030 and 1230 broadcasts contain forecasts and warn- 
ings for North Pacific waters described above. On 
page 60, delete all details for Balboa (NBA). 


STATUS OF NEW PUBLICATION WORLDWIDE 


MARINE WEATHER BROADCASTS 





Page proofs of the new publication, Worldwide 


Hurricane Alley 


Richard M. DeAngelis 
Environmental Data Service, NOAA 
Washington, D.C, 


Leila-Gertrude, Jean, Kerry, andKristy are a few 
names that might ring a bell if you regularly sail 
the South Indian or South Pacific Oceans. If youhaven't 
heard of them, don't think you missed out on some 
swingers at Capetown or Melbourne; be thankful. These 
were a few of the hurricanes that roamed these seas 
in January and February 1973. 

January and February are the heart of the tropical 
cyclone season below theequator. Duringeach month, 
on the average, you can expect two tropical storms 
and one hurricane in the South Indian Seas, and three 
tropical storms and one hurricane in the South Pacific- 
Australia region. 

Tropical cyclone activity was near normal for the 
combined months of January and February, although 
more storms than usual reached hurricane intensity. 


































seems likely that distribution can be made in Septem- 
ber or October. 


NEW VHF-FM CONTINUOUS WEATHER BROAD- 
CASTS IN CHESAPEAKE BAY AREA 

With the recent installation of VHF -FM transmitters 
near Baltimore and Salisbury, Md., ships on Chesa- 
peake Bay should be able to obtain forecasts at any 
time of the day or night. Other VHF -FM transmitters 
near Annapolis, Md.,and Portsmouth, Va., have been 
in operation for several years. The frequencies 
assigned these stations are: 

Baltimore--162.40 MHz 

Washington (near Annapolis)--162.55 MHz 

Eden, Md. (near Salisbury)--162.40 MHz 

Norfolk (near Portsmouth) --162.55 MHz 


The following summary is a preliminary report on 
these storms. Track positions are based mainly on 
satellite reports and are rough. Final annual tracks 
will be published inthis column when we receive them. 
The preliminary tracks are shown in figures 36 to 39. 


SOUTH INDIAN OCEAN (west of 100°E) 

There were a couple of big storms in these waters 
during January and February. None ofthese hurricanes 
moved across the Mozambique Channel; winds in this 
ocean freeway stayed below 25 kt. Leila-Gertrude 
was probably the most dangerous, with winds estimated 
at over 100 kt. 

During January three tropical cyclones developed 
over the South Indian Ocean, but only Leila-Gertrude 
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Figure 36.--South Indian Ocean tropical cyclones, 
January 1973. 
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Figure 37,--South Indian Ocean tropical cyclones, 
February 1973. 


reached hurricane intensity. The first storm of the 
month threatened the Mozambique Channel, but turned 
back off the coast of the Malagasy Republic. Highest 
winds were estimated at about 60 kt as she moved past 
Reunion and Mauritius. Heavy rains had been reported 
earlier along the northwest Malagasy coast. 

Things were quiet until the 22d, when an embryo 
was discovered about 500 mi west ofthe Cocos Islands. 
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Figure 39. --South Pacific Ocean tropical cyclones, 
February 1973. 


The Australians quickly christened her Leila. The 
westward-moving storm blossomed into a hurricane 
on the 24th. She was adopted by Mauritius,on the 26th, 
and renamed Gertrude. After crossing the 70th me- 
ridian on the 27th, she began to recurve. 

With winds close to 100 kt, hurricane Gertrude 
headed toward the island of Rodriguez, 350 mi east- 
northeast of Mauritius. She was a big storm. The 
captain and crew ofthe 7, 841-ton BENNEVIScould tell 
you how big. They grappled with Gerty from the 29th 
through February 1. Although 300 to 400 mi north of the 
storm center, in the so-called navigable semicircle, 
they were running in seas that reached 36 ft, whipped 
by winds of gale force. 

Rodriguez also felt the fury of this storm. Winds 
on the islands reached at least 35 to 40 kt for 12 hr, 
in periods of heavy rain. The worst was over for 
Rodriguez by the 1st. 

Rodriguez was clobbered by hurricanes three times 
inside of amonth. Destructive hurricanes are nothing 
new for this tropical outpost, as indicated inthe report 
of an early April storm of 1843: 

"The Rodriguez cyclone was especially severe. 
After its passage, every trace of green vegetation had 
disappeared from the island, and the leveled trees and 
buildings were the melancholy proofs of the terrible 
winds...." 

Gertrude remained at hurricane intensity for 
another day. After the 2d, she began to weaken and 
turn extratropical. 

About the time that Gertrude was reaching full 
maturity, another storm was developing off the north- 
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Figure 38, --South Pacific Ocean tropical cyclones, January 1973. 
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Figure 40. --Leila-Gertrude's winds are estimated at 
100 kt, on the 28th, while a smaller tropical storm 
was generating 30-kt winds over the Malagasy Re- 
public. 


east coast of Malagasy. This new tropical storm 
swung westward and crossed the Malagasy coast near 
Sainte Marie,on the 28th. (fig. 40 ).Winds ran 20 to 30 
kt along the east coast. The storm broke up over the 
island and winds in the Mozambique Channel wereonly 
15 to 20 kt. 





In February, two tropical cyclones formed in the 
South Indian Ocean, both reaching hurricane intensity. 
The first 2 weeks brought a lull in new activity. 
Then, on the 14th, a developing storm was sighted 
southwest of Diego Garcia. By the 17th, Jessy was a 
hurricane; by the 20th, her winds were estimated at 
100 kt. A couple of days later, moving southward, 
she brushed Rodriguez. Jessy was still potent,on the 
24th, when the PECAN encountered northeasterly gales 
some 120 mi southeast of the hurricane's center. By 
this time the storm was pretty far south and beginning 
to turn extratropical. 

Meanwhile, back in the Tropics, hurricane Kitty 
was emerging. She became a tropical storm on the 
26th and a hurricane by the 28th. Kitty continued to 
intensify as she moved south-southwestward. With 
central winds of around 70 kt, Kitty passed within 50 
mi of Rodriguez on March 1 (fig.41 ). The first wind 
report from the island was received after Kitty was 
some 60 mi to the south--winds were 30 kt. The worst 
was over. Kitty stayed at hurricane level until the 3d. 
However, she was doomed when she crossed the 30th 
parallel. 





Figure 41. --Rodriguez lies hidden beneath the circu- 
lation of hurricane Kitty,on March 1. 





Figure 42, --Compact Maude hovers over the north- 
west Australian coast. To the east, a sprawling 
Adeline covers the Gulf of Carpentaria and much 
more, on January 30. 


SOUTH PACIFIC and AUSTRALIA 

Two hurricanes and four tropical storms plagued 
this area during January. Most of the action was 
staged in the Timor Sea, where hurricanes Jean and 
Kerry, as well as tropical storm Maude, raised havoc. 
Kerry was particularly troublesome along the north- 
west Australian coast, and all three caused some 
problems to ships. 

Jean survived a little more than a week. She was 
strongest from the 12 through the 14th, when’ winds 
near her center were about 80 kt. The TRIADIC ran 
up against a 30-kt wind about 200 mi west of Jean's 
center, on the 12th. 

Kerry formed a couple of days after Jean became 
an extratropical low. Kerry was short-lived, but 
violent. The KOKYO MARU ran into 30-kt winds some 
100 mi northwest of the storm's center on the 20th. 
The following day, the LYONA GOLIKOV was buffeted 
by 30-to 35-kt winds far tothe north, Lateron the 21st, 
Kerry took her 75-kt central winds across the Austra- 
lian coast near Re2bourne (fig. 42). Damage was 
heavy in this area. The storm didn't last long after 
she moved over the dry interior of Western Australia. 

Toward the end of the month, tropical cyclone 
twins appeared along Australia's north coast. Maude 
formed off Cape Londonderry.on the 26th, and Adeline 
was discovered 2 days later in the western Gulf of 
Carpentaria. Adeline reached tropical strength that 
same day; Maude achieved this status on the 29th, the 
following day, west of Broome. While Maude was 
paralleling the coast, Adeline moved inland over the 
Northern Territory (fig. 43), As the month ended, 
Maude swung northward and weakened, while Adeline 
was slowly dissipating inland. 

Two tropical storms made their way across the 
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Figure 43.--Northwest Australia feels the lash of 
hurricane Kerry,on January 21. 


South Pacific in January. Henrietta formedon the 30th 
of January. By the 2d, she was crossing the dateline 
through the Fiji Islands. These same islands were 
devastated by hurricane Bebe back in October 1972. 
Although Henrietta was extratropical by the 3d, she 
remained strong. The ACT 2 ran into 50-kt winds in 
20-ft seas about200 mi south of the storm's center on 
the 4th. 

Earlier in the month, tropical storm Felicity 
flourished briefly among the Cook Islands. This is 
about as far east as tropical cyclones ever form. 
Felicity reached tropical storm strength on the 14th. 
On the 16th, she came within 100 mi of Palmerston 
Island. The following day she began to turn extra- 
tropical. 

February brought one hurricane and one tropical 
storm to the South Pacific region, Both formed late 
in the month. Hurricane Kristy became a Coral Sea 
storm,on the 23d, just south ofSanCristobal, Solomon 
Islands. By the 27th she was a hurricane, flirting 
with the Queensland coast north of Brisbane. A ship, 
GPHT, encountered 40-kt winds,on the 27th. On the 
28th, acouple of ships, including the EIGAMOTYA, ran 
into 45-kt winds. Closer to the center, winds were 
near 70 kt. Kristy turned away from the coast and 
moved into extratropical waters late on the 28th. 

Tropical storm Leah formed over the Arafura Sea 
on the 25th. The followingday, the ENKOREN MARU 
NO, 2 encountered 40-kt southeasterlies just south of 
the storm center. The tropical storm moved through 
the Gulf of Carpentaria. When the month came to a 
close, she was making her way across Arnhem Land 
as a depression. This depression moved south of 
Darwin on March 2, into the Joseph Bonaparte Gulf. 
On the 4th, Leah regained tropical storm strength. 
Maximum winds reached 50-60 kt from the 5ththrough 
the 7th, as Leah turned southward. She began to 
weaken and became extratropical,on the 8th. 




















SCIENTISTS DISCOVER WESTERN ATLANTIC CUR- 
RENTS ARE HIGHLY VARIABLE 

Using drifting data buoys which" report" to a French 
satellite, NOAA scientists from the Miami-based 
Physical Oceanographic Laboratory have learned that 
ocean currents in the western Atlantic are far more 
erratic and unpredictable than earlier imagined, Cur- 
rent motion near the surface is extremely variable. 
Although in continuous motion, some buoys covered 
scarcely any net distance at all over periods of 2 or3 
mo at a time, ending up approximately where they 
started, and other buoys moved in unpredicted direc- 
tions, changed directions frequently, circled, or 
doubled back (fig. 44). 

The project, aimed at identifying large-scale mean 
surface flows, began in September when the NOAA 
scientists deployed the five drifting data buoys about 
60 mi apart along the meridian 67°W, from 23.5° to 


28.0°N--the area generally known as the Sargasso Sea.. 


The field portion of the experiment was completed in 
May with the recovery of the last buoy. 

The buoys were equipped with sensors for temper- 
ature and other water characteristics; and data from 
these instruments, as well as fixes on location, were 
radioed periodically to a French EOLE satellite. The 
satellite had originally been designed for tracking 300 
free-flying balloons for measurement of atmospheric 
flows, and the French Space Agency, CNES, agreed to 
incorporate the drift buoy experiment among its com- 
plementary projects. The National Aeronautics and 
Space Administration launched the satellite. 
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Figure 44.--Random track followed by one of the 
buoys in the experiment, 


On the Editor’s Desk 


The scientists had expected the buoys to drift 
generally westward, perhaps finally to join the Gulf 
Stream. Traveling at speeds of generally less than 
1/2 kt, the two northernmost buoys first drifted north- 
eastward, while the three southernmost ones first 
drifted to the south and then to the west. Months 
later, the southernmost buoy drifted northward again. 
The patterns of movement of the buoys are almost 
random. Some of the buoys circled or reversed 
themselves in such a manner that their average move- 
ment was almost no movement at all. 

The drift buoys are basically 40-ft spars ballasted 
to float upright with 9 ft above the surface. A 100-m 
cable hangs down into the ocean from each buoy and is 
equipped with temperature and pressure sensors. On 
the above-surface portion of the buoys are satellite 
communications antennas, radar reflectors, and flash- 
ing strobe lights. Surface temperatures were also 
sensed, 


GREAT LAKES WATER LEVEL REPORT 

According to the latest Lake Survey Center Monthly 
Bulletin of Lake Levels, all of the Great Lakes, ex- 
cept Lake Superior, are higher today than they were 
at any time last year. 

The Monthly Bulletin of Lake Levels, in general, 
shows that Lakes Superior, Michigan, Huron and 
Ontario are still rising while Lakes St. Clair and 
Erie have very nearly leveled off for the year. It 
should be noted that Erie and St. Clair are still well 
above their record highs and generally are expected 
to equal or exceed the record highs from now through 
October. Therefore, the potential forserious damage 
is still very real and will remain so. 

Lake St. Clair has been setting new record "highs" 
every month since October 1972 and is expected to 
continue to equal or exceed the highs through October 
of this year. At the end of May the lake was about 5 
in. above its record for that month. St. Clair also is 
expected to be as high at the end of October as it was 
at the same time last year, indicating that the poten- 
tial for fall storm damage will still exist. 

Lake Erie has been setting new record "highs" 
since September 1972 and at the end of May was 
about 6 in. above the previous high for that month set 
in 1952. Erie, at the end of October, is expected to 
be about 4 in. lower than for the same time last year, 
but still about 20 in. above its long-term average. 
Lake Erie also is expected to break last year's record 
high for September, thus, like Lake St. Clair, the 
possibility of problems from fall storms will persist. 


SOO CLOSING EFFECT ON LAKE LEVELS 

Since mid-January 1973 an average of 14 of the 16 
gates at the control dam adjacent to the Soo Locks 
have been closed in an effort to alleviate high water 
problems on the lower lakes. The present flow in the 
St. Marys River of 55,000 cubic feet per second has 
been the flow since the beginning of February 1973. 
This was prescribed by the International Joint Com- 
mission at that time. Normally, under the present 
level conditions, additional gates would have been 
opened this spring. As prescribed by the plan that 
regulates the flow from Lake Superior, the flow would 
have been increased to about 115,000 CFS. 










This year, however, the International Joint Com- 
mission (IJC) has authorized additional deviations from 
Lake Superior's flow regulation plan. In early April 
they decided to extend the reduced flow period until 
July Land there have been indications that it might be 
continued the rest of the year. The IJC held a series 
of public hearings in early May to consider modifying 
Lake Superior's regulation plan. 

By maintaining reduced flows from Lake Superior 
for the additional 2 mo, May and June, the effect at 
the end of June will be to lower Lakes Michigan and 
Huron 2 3/4 in.; lower Lake St. Clair, 1 1/4 in ; 
lower Lake Erie, 1/2 in.; and raise Lake Superior 
4 1/4 in. If present restrictions on Lake Superior 
flow were to continue from July through December, 
the effect of the additional 6-mo flow reduction at the 
end of 1973 would be to raise Lake Superior 12 in. and 
to lower the other Lakes as follows: Michigan and 
Huron 7 1/2 in.; St. Clair 4 1/2 in.; and Lake Erie 
3 in. The above figures are deviations from what the 
levels would be under normal flow conditions. They 
are not deviations from existing levels at the beginning 
of the time period involved. These figures were ob- 
tained from a comparison of water levels for reduced 
flow conditions versus those for the normal Lake 
Superior plan of regulation flow conditions. The 
assumptions are that normal supply conditions, i.e., 
normal precipitation, evaporation, and runoff, will 
occur for the rest of the year andthat the Ogoki diver- 
sion (inflow to Lake Superior) will remain closed. 


EXFORD ENCOUNTERS DUST STORM 400 MI AT SEA 
The EXFORD on a voyage from Durban, South 
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Figure 45. --Dust sample collected by the EXFORD was attached to its Log of Ship's Weather Observations. 
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Africa,to the Cape Verde Islands, in January 1973, 
encountered widespread dust in the vicinity of the 
Cape Verde Islands. Although the reported visibility 
never dropped below 5 mi, the entire vessel was 
covered by a fine layer of dust on the windward sur- 
faces. A sample of the dust was taped to the NOAA 
Form 72-1 (fig. 45) that was mailed to the National 
Climatic Center in Asheville, N.C. 

On January 27, the EXFORD crossed the Equator 
northbound with a southerly wind. Between approxi- 
mately 3°N and 11°N the wind was calm or less than 
5 kt. At 0000 on the 30th she was at 11.8°N, 21.5°W 
and the wind had increased to 15 kt from the north- 
east. On the 28th and 29th, the Intertropical Conver- 
gence Zone lay between 5° and 10°N,but on the 30th 
had moved to the south. A large high pressure area 
was centered to the north off the coast of Portugal. 
This caused northeasterly winds across the Sahara 
Desert of North Africa and the adjacent ocean area. 
On the 28th and 29th, a LOW with an attendant front 
moved eastward across the Mediterranean Sea. Winds 
over 20 kt were reported at many stations near the 
African-Mediterranean Sea coast. 

The winds blowing across barren North Africa, 
especially the Sahara portion, evidently picked up 
this dust and very fine sand and carried it many miles 
to sea before depositing some of it on the EXFORD. 

The editor would like to thank the EXFORD for 
their effort in packaging the dust and forwarding it 
with the NOAA Form 72-1, and also for the remarks. 


STORM-EVACUATION MAPS 
Detailed storm-evacuation maps are being pre- 
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Figure 46.--Areas for which storm evacuation maps 
have been published and are in preparation. 


pared by NOAA's National Ocean Survey for low-lying 
urban areas that are vulnerable to flooding by hurri- 
cane-generated storm surges. For each such area 
(fig. 46),a series of maps is being drawn, to show the 
area that would be inundated by various levels of tide, 
and the best routes for evacuation inland. Already 
published are maps for the coastal strip between 
Mobile, Ala. , and New Orleans, La. --hit by Hurricane 
Camille in 1969; for the Galveston, Tex. area--scene 
of the 1900 hurricane surge which drowned 6,000 
persons; and for the Corpus Christi, Tex. area. 
Maps for the coastal strip from Savannah, Ga., to 
Charleston, S.C. ; the Norfolk, Va., vicinity; and the 
New York City-Long Island-northern New Jersey area, 
are in various stages of completion. The maps are 
being distributed by the National Weather Service for 
use in community-preparedness planning. 


COAST GUARD ESTABLISHES SEA LANES 
In aneffortto reduce the risk of collisions between 
ships, the U.S. Coast Guard has established ocean 





"sea lanes" off of Boston and Cape Cod, Mass., Port- 
land, Maine, and Providence, R. L 
The Seventh Session of the Assembly of the Inter- 
governmenta! Maritime Consultative Organization 
(IMCO), October 1971, adopted a recommendation 
that Chapter V, Regulation 8, of the International 
Convention for the Safety of Life at Sea, 1960, be 
amended. Several paragraphs of that amendment dealt 
specifically with ship routing. 
All mariners are urged to keep themselves ap- 
praised of development and implementation of such 
schemes as they are introduced on a worldwide basis 
and to use them to the fullest possible extent. Navi- 
gating a United States flag vessel against the estab- 
lished direction of movement within a designated 
traffic separation scheme may constitute an act of 
misconduct within the definition in Title 46, Code of 
Federal Regulations, Part 137. 
The following sources contain information on Traf- 
fic Separation Schemes: 
1. Booklet, "Ships Routing and Traffic Separation 
Schemes." 
. Charts of the areas involved. 

3 Notice to Mariners No. 1 

4. Articleon reverse of U.S. Naval Oceanographic 
Pilot Chart of the North Atlantic Ocean, 
February 1971 

5. New schemes are published in Local Notice 
to Mariners for the appropriate area and in 
Notice to Mariners, well in advance of imple- 
mentation. 

The plans are similar to ones already in operation 
in the approaches to New York, Delaware Bay, Ches- 
apeake Bay, San Francisco, and San Pedro. 

The new traffic separating schemes will be imple- 
mented on July 1, 1973, for the following three areas 
(fig. 47): 


Massachusetts: 

The Massachusetts scheme covers the approaches 
to Buzzards Bay, off Cape Cod and the approach to 
Boston. It consists of one-way traffic lanes and sep- 
aration zones, similar to the system of dividing traf- 
fic on major highways. 
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Figure 47, --New Coast Guard traffic separation schemes to go into effect July 1, 1973. 
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The Buzzards Bay scheme is approximately 18 mi 
in length, extending from a point east of Block Island 
to Buzzards Bay Light. The scheme off Cape Cod is 
approximately 130 mi in length and extends from Great 
South Channel, off Nantucket Shoals, northwesterly 
into Massachusetts Bay to the Boston Lightship. 

Portland, Maine: 

The Portland scheme consists of a 5-mi radius 
precautionary area centered on Portland Lightship 
and two approaches which extend 20 mi seaward from 
the precautionary area. Each of the approaches has 
one-way traffic lanes and a separation zone. 

Providence, R. I: 

The Providence scheme consists of a precautionary 
area centered on a point about 7 mi southeast of Block 
Island and approaches to Narragansett and Buzzards 
Bays. It also has one-way traffic lanes and a sepa- 
ration zone. 








CLOUD SEEDING AND TROPICAL WEATHER RE- 
SEARCH 

The atmosphere over southern Florida and nearby 
ocean areas will be the laboratory this summer for a 
series of experiments aimed at improving man's abil- 
ity to comprehend, predict, and modify tropical 
weather. 

It is a cooperative undertaking of NOAA elements in 
the Miami, Fla., area--the Environmental Research 
Laboratories' Experimental Meteorology Laboratory, 
National Hurricane Research Laboratory, Research 
Flight Facility, and Atlantic Oceanographic and Mete- 
orological Laboratories, and the National Weather 
Service's National Hurricane Center -- and the Uni- 
versities of Miami and Virginia. The project will run 
from June through November. 

Project scientists hope to end the season with a 
significantly improved understanding of the cause and 
effect quantities involved in seeding cumulus clouds to 
increase cloud size and precipitation, the energy dis- 
tributions and sea-air interactions associated with 
tropical storms and hurricanes, and new ways of ob- 
serving these and other processes in the tropical 
atmosphere. 

The experiments will also test--and provide addi- 
tional data for--numerical models developed to 
simulate and predict the behavior of seeded and un- 
seeded cumulus clouds, processes in and around 
tropical cyclones, and wave action beneath the active 
hurricanes. 

The experimenters will use data from virtually the 
entire family of earth-orbiting environmental satel- 
lites, including the National Aeronautics and Space 
Administration's manned Skylab, launched in May. 
They willalso use heavily instrumented research air- 
craft, sophisticated new radar systems, and a dense 
network of surface wind-and-rain-measuring devices 
in the project area south of Lake Okeechobee. 

The dense surface network operated this year by 
the Department of Environmental Sciences of the Uni- 
versity of Virginia, the dual-Doppler-radar system 
from the University of Miami's Division of Atmos- 
pheric Science, digitized radar at the National Hurri- 
cane Center, andthe aircraft should give an extremely 
detailed picture of the atmospheric processes in, 
around, and under seeded and non-seeded cumulus 
clouds. 

NOAA's C-130 will be the seeder aircraft, and its 
DC-6 will obtain meteorological data around the base 
of the experimental clouds. A Navy S2D aircraft from 





the Naval Research Laboratory will also participate. 
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The National Hurricane Research Laboratory will 
participate with the Experimental Meteorology Labo- 
ratory in an extensive cloud physics program which 
should give new insights into a hurricane's supply of 
water andenergy. NHRL will also cooperate in cumu- 
lus studies, investigate the interactions between the 
ocean and hurricanes, and study the natural variabil- 
ity of hurricanes. 

A related experiment mounted by the Sea-Air 
Interaction Laboratory of the Atlantic Oceanographic 
and Meteorological Laboratories will use advanced 
aircraft instrumentation to look at wind-wave and 
other ocean-atmosphere processes related to tropical 
cyclones. 


LAKE SURVEY REVISORY TEAM INSPECTS'GREAT 
LAKES HARBORS 

A 6-mo survey is underway of the coastal waters 
and harbors of Lakes Erie, Ontario and Champlain, 
St. Lawrence and Niagara Rivers, and the New 
York State Barge Canal System, including Oneida, 
Cayuga, and Seneca Lakes. The work is being per- 
formed by Lake Survey Center's Revisory field team. 

These revisory surveys will specifically involve 
more than 50 harbors (figs. 48 and 49)and is a part 
of Lake Survey's normal activities to keep its nautical 
charts up-to-date and accurate for recreational and 
shipping purposes. The Center, as a part of the Na- 
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Figure 48.--Harbors scheduled to be surveyed on 
Lake Ontario,during 1973,by Lake Survey field 
team, 
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Figure 49.--Harbors scheduled to be surveyed on 
Lake Erie during 1973, 























tional Ocean Survey, charts the U.S. waters of the 
five Great Lakes, their connecting channels, such as 
the Detroit, St. Marys and St. Clair Rivers and Lake 
St. Clair, the Minnesota-Ontario Border Lakes, Lake 
Winnebago and the Lower Fox River. 

The 10-man team will investigate underwater haz- 
ards and various other obstructions to navigation, 
depths of the harbors, and numerous landmark features 
along the Lakes which might be of concern to mariners 
navigating in the area. They will use the 54-ft Sur- 
vey Vessel LAIDLY, which is electronically equipped 
to determine soundings with extreme accuracy. 

Many items which will be thoroughly inspected 
during the project were reported to the Lake Survey 
by government and private organizations, such as the 
participants in the Cooperative Charting Programs 
sponsored by the U.S. Power Squadrons and the U.S. 
Coast Guard Auxiliaries,and vessels plying the Lakes. 


DEEPSEA ANGLERS, SCIENTISTS,AND SATELLITES 
SCOUT OCEAN GAMEFISH 

A fleet of privately owned sportfishing craft, 
several scientific research vessels, two refueling 
platforms, and two orbiting satellites will rendezvous 
in and over the northeast Gulf of Mexico to collaborate 
in a unique study of the ecology of ocean gamefish. 
Beginning June 15, 1973, more than 50 sportfish boats 
put to sea to take part in the Old Salt" fishing tourna- 
ment, about 100 mi off the west coast of Florida. 
Dates for the four-part event were set (June15-18, 
July 20-22, August 24-26, and September 14-16) to 
coincide with the crossing of NASA ERTS-1 (Earth 
Resources Technology Satellite) over the tournament 
area. 

The end result is expected to indicate whether ex- 
panded usage of scientific programs employing space 
technology can help NOAA--and through it the sport- 
fishing fraternity--toward a better understanding of 
recreational fishing resources in the United States. 
Theoretically, satellite inspection of great stretches 
of the ocean may reduce some of the guesswork about 
where the big fighting fish congregate by directing 
fishermen to favorable locations. An auxiliary result 
could be an increase in the efficiency of researchves- 
sels engaged in oceanographic surveys at the sea 





surface. 

Marine science is servedinavariety of ways during 
the OldSalt tournament. Fishermen station their boats 
along the eastern edge of an oceanic feature called the 
"Loop Current," a fast-moving "river" of tropical 
water that attracts great quantities of gamefish-- 
marlin, sailfish, tuna, wahoo, dolphin, and others-- 
as it flows through the Gulf. A rich supply of nutrients 
washes into the region with the current, which becomes 
a gigantic feeding station for fish of all sizes. Pre- 
liminary oceanographic investigation of the surface and 
subsurface fixes the variable location of the current 
for fishermen. Game fishermen keep daily logs of 
catches, fish hooked, and sighted, and weather and 
water conditions encountered. 

Catches, by prior agreement, are contributed to 
marine scientists, who seek to understand the relation- 
ship between fish populations and oceanographic 
features. The NOAA research vessel OREGON II (fig. 
50), under the direction of the National Marine Fish- 
eries Service Southeast Fisheries Center, Miami, 
Fla., stands at anchor at the fishing site to serve--for 
the third year--as mothership and floating laboratory 
for the fleet of anglers. 

ERTS-1 and NOAA-2 (the National Oceanic and 
Atmospheric Administration's operational environ- 
mental satellite), orbiting at 570 and 900 mi over the 
earth, will repeatedly focus banks of scanners on the 
fishing site. ERTS-1 provides coverage of the Gulf 
once every 18 days, and NOAA-2 views the area twice 
daily. Oceanic features, such as the edges of major 
currents, can be detected by interpreting information 
on their shape, color, and temperature transmitted 
from the versatile sensing systems aboard the un- 
manned space vehicles. In earlier experiments, 
scientists were able to link satellite and aircraft- 
acquired data to the location of schools of menhaden 
(an important commercial catch) in the Gulf of Mexico. 

The surface data collected by satellite and the 
oceanographic data--salinity, temperature, depth, 
sea-state weather, movement of current, observations 
of fish--will be coordinated and compared at experi- 
ment's end, Biologists, oceanographers, physicists, 
and computer experts will analyze all data in attempts 
to relate those environmental factors to the distribu- 
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Figure 50, --The OREGON will serve as a floating laboratory for the Old Salt fishing tournament, 
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tion and availability of oceanic game fish. Findings 
will be conveyed to sport fishermen in comprehensive 
forms and made available to other users through the 
facilities of NOAA's Environmental Data Service. 


NATIONAL HURRICANE CENTER, MIAMI, ASSUMES 
RESPONSIBILITY FOR HIGH-SEAS FORECASTS AND 
WARNINGS FOR TROPICAL SECTOR OF WESTERN 
NORTH ATLANTIC. 

For many years the high seas forecasts and warnings 
for the entire western North Atlantic (west of 35° W), 
were issuedby National Weather Service Office, Wash- 
ington, D.C.,andbroadcast by Naval Radio Station NSS, 
Washington. On June 1, the National Hurricane Center, 
Miami, Fla., assumed responsibility for the fore- 
casts and warnings for that part of the area south of 
32°N, 

The Navy has shifted the broadcast from Radio NSS 
to Naval Radio Station NAM, Norfolk, Va. Radio 
Station NAM will broadcast at the same times and on 
the same frequencies as formerly used by Radio NSS. 





Figure 51.--A, J, Rohlfs, Marine Supervisor at New 
Orleans. 


MARINE SUPERVISOR AT NEW ORLEANS RETIRES 

Many masters and mates, whose ships call at New 
Orleans, La., will miss Mr. Albert Jean Rohlfs 
(fig. 51), Marine Supervisor at New Orleans, who 
retiredon June 30 after 32 yr of Government service. 
He serviced weather requests from mariners at that 
post for 13 yr. 


LETTERS TO THE EDITOR 
USCGC CHILULA PASSES THROUGH WATERSPOUT 


Commander J. W. Duenzl, U. S. Coast Guard 
Interagency Liaison Officer, sent the following item 
concerning the USCGC CHILULA's encounter with a 
waterspout. The article was published in the 2d 
Quarter '73 issue of the Fifth Coast Guard District 
Bulletin, "The Fifth Dimension." 

The Coast Guard cutter CHILULA had the unique 
experience of passing directly through a waterspout 
in the Atlantic about 200 mi east of Norfolk, Va. on 
February6. The 205-ft cutter (fig. 52) encountered the 
phenomenon while towing the hulk of an old liberty 
ship which had broken loose from its towin an earlier 
storm. 

A crewmember aboard CHILULA described the 
experience as"like looking up a chimney."" The Com- 
manding Officer of the CHILULA said he had never met 
anyone who had previously actually gone through a 
waterspout,! and this is apparently so rare he plans 
to issue a certificate similar to that of observing the 
crossing of the Equator and use the name "Kingdom of 
Tempests." 

Although the wind speed measured only 80kt as the 
tempest passed over the ship, the only damage to the 
medium endurance cutter was a searchlight wrenched 
loose from its stand. The light landed on the deck 
below--unbroken! 

The CHILULA reported sighting about ten water- 
spouts, with three and four appearing simultaneously. 
The one which passed over the ship was about 150 ft 
in diameter at the base. 


Editor Comment: An article on waterspouts, entitled 
"The Dinner Key Tornadic Waterspout of June 7, 1968" 
by Joseph H. Golden, appeared inthe July 1969 issue of 
the Mariners Weather Log. The article contains gen- 











1 The September 1958 issue of the Mariners Weather 





Log, Vol. 2, No. 5 contains an account of another 
waterspout passing over the MARSEILLE on March 
27, 1958, by her Captain, Roger Chollet. This 
occurred at the mouth of the Tagus River. For a few 
seconds the wind increased from force 3 to 10-11, 
rotating counterclockwise. The barometer dipped 
21 mb from 1009 to 988 mb. 





eral information on Florida waterspouts, and in detail 
on the Miami tornadic waterspout of June 7. 

Since there is no indication of what time the water- 
spout occurred,on the 6th, the following is a broad 
outline of the meteorological pattern. 

At 0000 on the 6th,a cold front lay east-west almost 
over Norfolk, Va., between two HIGHS, one over 
Ontario, Canada,and the other off Florida. A shallow 
wave was developing near Evansville, Ind. On the 
1200 chart, the front had moved south, and the wave 
and a small 1017-mb LOW was centered near Dayton, 
Ohio. On the 0000 chart of the 7th, the wave had 
jumped across the mountains and was located about 
100 mi east of Norfolk with two small 1018-mb LOWS. 
The warm front of the wave stretched almost due east 
and two ships reported lightning north of the warm 
front. By 1200 on the 7th, the LOW had moved 
northeastward and was centered over Ocean Station 
Vessel "H" at 1014 mb. Lightning was still being 
reported southeast of the LOW. 
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Figure 52.--The USCGC CHILULA, which passed 
through a waterspout with only minor damage, on 
February 6, 1973. 








MARINE WEATHER REVIEW 


Table 5 
U.S. Ocean Station Vessel Climatological Data, North Atlantic 


Annual Summaries--1972 








































| Ocean Weather Station “BRAVO” 56°30'N 51°00'W 








MEANS AND EXTREMES 
DRY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) PRESSURE (MB) 





MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE | MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE | MIN DATE MEAN MAX =sODATE 
13.9 03/02 0.9 10.7 08/16 |-17.1 01/17 -2.0 9.8 08/16}- 2.2 11/12 4.2 9.3 08/17 |-16.4 03/02 -3.3 3.8 10/01] 949.4 12/02 1007.2 1035.1 11/09) 


























CLOUD AMOUNT (OKTAS) 7 DAYS WITH SPECIFIED WEATHER 
PERCENTAGE FREQUENCY 
KTS) 
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Ocean Weather Station “CHARLIE” 52°45'N 35°30'W 





MEANS AND EXTREMES 
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CLOUD AMOUNT (OKTAS)——7— DAYS WITH SPECIFIED WEATHER 
PERCENTAGE FREQUENCY 
TOTAL CLOUD LOW CLOUD RAIN F—MAX WIND——-7~——MAX WAVE HEIGHT——,-TOT 


& 84 OR VSBY WIND (KTS) (KTS) (MTRS) NO 
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Cc an Weather Station “DELTA” 44°00'N 41°00'W 
; MEANS AND EXTREMES: 
ORY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) | PRESSURE (MB) 





| 
MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE | MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE | MIN DATE MEAN MAX DATE 
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Ocean Weather Station “ECHO” 35°00'N 48°00'W 








MEANS AND EXTREMES 
ORY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) PRESSURE (MB) 

MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE | MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE | MIN DATE MEAN MAX =ODATE! 
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Table 6 
U.S. Ocean Station Vessel Climatological Data, North Pacific 


Annual Summaries--1972 
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Smooth Log, North Atlantic Weather 
January and February 1973 





Station Vessels [tables 7-11,13], 
casualties for 2 mo. 


able. 





The SMOOTH LOG (complete with cyclone tracks [figs. 55-58], climatological data from U.S. Ocean 
and gale tables 12. and 14), is a definitive report on average 
monthly weather systems, the primary storms which affected marine areas, and late-reported ship 
The ROUGH LOG is a preliminary account of the weather for 2 more recent 
months, prepared as soon as the necessary meteorological analyses and other data become avail- 
For both the SMOOTH and ROUGH LOGS, storms are discussed during the month in which 
they first developed. Unless stated otherwise, all winds are sustained winds and not wind gusts. 








MOOTH LOG, JANUARY 1973--The Icelandic Low 

was the dominant feature in the North Atlantic for 
the month of January. The number of cyclones was 
near normal and concentrated in the western sector, 
although the majority were farther to the east along 
the U.S. East Coast. than in December. As the 
storms moved northward and eastward, they curved 
more northerly and concentrated in the Denmark 
Strait. It was strictly a dead end for the cyclones 
that entered the Davis Strait. One cyclone originated 
in the Gulf of Mexico and 10 days later ended off the 
boot of Italy. 
pressure area moved out of the Canadian plains, 
across the eastern United States,and into the central 
North Atlantic. No major storm centers tracked into 
the European land mass, except the one mentioned 
above which moved through Spain. Their associated 
frontal systems did penetrate as far south as the 
Mediterranean Sea,at times. 

The mean pressure systems closely resembled 
climatology, except for minor differences in shape 
and major differences in values. The Icelandic Low 
was almost exactly at its mean position near Kap 
Farvel at 985 mb. The configuration was nearly 
circular without the usual trough east-northeastward 
across Iceland. This was the result of an abnormal 
High just north of the Black Sea. The Azores High 
at 1025-mb averaged 3-mb higher than normal. Pres- 
sures in the eastern United States averaged near 
normal. The higher pressures in the east-central 
North Atlantic, plus the high center over the Ukraine, 


Approximately every 5 days a _ high- 
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accounted for the concentration of storm tracks in 
the Denmark Strait and a cyclonic, rather than zonal, 
wind flow in the northern Atlantic. 

From the discussion above the major anomalies 
would not be hard to locate. The 985-mb pressure of 
the Icelandic Low verses a 997-mb normal, produced 
a negative 14-mb anomaly slightly to the east of the 
pressure center. Two positive anomaly centers, of 
11 and 10 mb, were located near Oslo, Norway,and 
Moskva. A positive 2-mb departure occurred between 
20° and 30°N from 55°W, eastward. A positive 5-mb 


maximum was centered near the Atlas Mountains. 


Again, as last month, the pressure gradients in the 
Northern North Atlantic were greater than the clima- 
tological mean. 

Notropical cyclones have been detected in January 
according to records as far back as 1886. None oc- 
curred this month. 


The first major storm of the month germinated as a 
1018-mb LOW on a front east of Jacksonville, Fla., 
near 31°N, 79°W,early on the 4th. Caught in the 
upper air flow the LOW sped up the East Coast at 35 
kt and was off Cape Cod 24 hr later with a pressure of 
997 mb. At 0000 on the 6th, the 982-mb LOW was 
over Stephenville, Newfoundland, and the USCGC 
DUANE, at 44.8°N, 59.7°W, was treated to 45-kt 
gales. Twelve hours later, the LOW halted abruptly 
as it came into alinement with the upper air LOW, 
Late on the 6th, another wave with a 985-mb 
center, formed on the front near 41°N, 49°W. This 











new LOW moved northeastward and then north to a 
small center near Kap Farvel. During the next 48 
hr, a series of LOWS developed southeast of the ori- 
ginal LOW and moved counterclockwise around it to 
the vicinity of Kap Farvel, as the parent LOW re- 
mained quasi-stationary over Newfoundland. A strong 
band of winds developed about 600 mi south of the 
LOWS, and the following ships reported the indicated 
winds and waves: HAMBURG, 55 kt and 33-ft swells; 
KRPAN, 50 kt; LEANNA, 60 kt; TACOMA CITY, 50 
kt; USCGC CHAUTAUGUA, 50 kt and 26-ft seas; and 
the USCGC WINNEBAGO, 45 kt. 

On the 9th, the various LOWS combined into a deep 
956-mb single LOW, near 59°N, 49°W. During this 
consolidation, the gradient loosened slightly and the 
maximum winds reported were 45 kt. The LOW now 
started filling and drifting up the Davis Strait where 
it wandered around the Labrador Sea until the 15th. 
It was then reinforced by another LOW moving in 
from the south and moved northward into the Baffin 
Sea. A small center split off with the frontal system 
and moved into the Denmark Strait. 


On the 10th and 11th, a trough of low pressure was 
analyzed south from Hudson Bay. By 0000 on the 12th, 
a 998-mb LOW had incubated and moved to near Sept 
Isles, Quebec. The LOW continued eastward and by 
0000 on the 13th, was off Newfoundland near 51°N, 
47°W, having been reinforced by another LOW moving 
northeastward off the Atlantic coast. Gale winds were 
occurring in the southwest and southeast quadrants, 
and Ocean Station Vessel "D" was caught by 55-kt 
storm winds as the occluded front passed its location. 

Twelve hours later, this extratropical cyclone 
made like a hurricane. The pressure plunged to 950 
mb. Three ships were tossed about by hurricane- 
force winds. At 0900, the USCGC MUNRO at 53.3°N, 
47.7°W measured 77-kt winds with relatively calm 
seas of 20 ft. The JUDITH SCHULTE (46.7°N, 36.8°W) 
encountered 70-kt winds with no report onseas, and the 
INISHOWEN HEAD (48.2°N, 40.2°W), had 65-kt winds 
and 43-ft swells, 540 and 420 mi, respectively, to the 
south of the center. Ocean Station Vessel '"D" was 
still being rocked by 55-kt westerlies and 23-ft waves. 
The AMERICAN ACE was bucking 50-kt gales,and the 
TYMN, a raging 60 kt, near the occluded front. The 
MONT LAURIER reported that trailers broke adrift 
at 2020 on the 13th, about 500 mi northwest of the 
Azores. The vessel requested assistance, and 3 hr 
later, a fire broke out. At 1400 on the 14th, the 
crew was reported abandoning the vessel. Sixteen 
were picked up by the LIVERPOOL BAY and the 
PENERF, The rest remained aboard. The storm 
continued moving northerly and reached a minimum 
pressure of 936 mb near 57°N, 36°W,on the 14th. At 
that time, winds greater than 50 kt were found in all 
quadrants, The DART AMERICA just northeast of 
Ocean Station Vessel "D" (50-kt winds) was pounded 
by a stormy 55-kt, 26-ft seas,and 41-ft swells. Ocean 
Station Vessel "J" hosted 50-kt gales,and the USCGC 
MUNROE and the VASSIJAURE, many miles apart on 
opposite sides of the LOW, encountered 55-kt winds. 
On the 14th and 15th, strong winds at Bilboa, Spain, 
broke the mooring lines of the CABO PENAS, which 
struck the ALEXANDER HAMILTON, which, in 


turn, struck the EL GAVILAN. The storm was now 
losing its energy and stalled near Kap Mosting. It 
blew its last breath on the 17th. 





Monster of the Month--To catch the beginning of the 
next storm, we go back a week and to the Gulf of 
Mexico. On the 10th, a 1011-mb LOW formed in the 
middle of the Gulf. The LOW deepened slowly, and 
just as slowly, moved to the east. At 1200 on the 
13th, the central pressure was down to 996 mb and 
located near 30.5°N, 71.0°W. The CONASTOGA, 
northwest of the center, was lashed by 57-kt winds 
and 25-ft seas. The FORT DE FRANCE, about 
200 mi to the southwest,was engulfed by continuous 
moderate rain, driven by 50-kt winds. As the storm 
came under the influence of the upper air circulation, 
its speed increased. At 1200 on the 14th, it was lo- 
cated 650 mi due south of Newfoundland. The ATLAN- 
TIC FOREST, 280 mi south-southwest of the center, 
was proceeding south with a 50-kt westerly wind and 
33-ft swells from 250°. The MOS ENGEN, about 120 
mi north of the LOW recorded 60-kt easterly winds. 
The ship that really felt the brunt of the storm was the 
ADMIRAL WM, CALLAGHAN at 37.1°N, 56.2°W, at 
1800. With visibility of a tenth of a mile, she was 
locked in deadly combat with estimated 100-kt winds 
and 41-ft seas. At that time, she was about 200 mi 
southwest of the center, after it had passed slightly 
north of her earlier in the evening. 

During the next 24 hr, the LOW took an easterly 
track and at the end of that time was midway between 
Newfoundland and Portugal. It was a relatively small 
but intense storm. The ZEBEDIELA was struggling 
against 60-kt storm winds about 100 mi southeast of 
the center. The FRUBEL PRINS PALA, PERT HIL- 
VERSUM, and Ocean Station Vessel "E" all were 
visited by winds of 50 kt or greater as they came in 
contact with the storm. At 1800 onthe 15th, 75 mi 
north-northeast of the center, the STAGHOUND bat- 
tled 80-kt winds accompanied by continuous rain, 

As the storm continued to roll across the top of 


the Azores High, the CHERTAL and the DISCOVERER 
found 50-kt blowing on the opposite sides of the LOW. 
About 1000 on the 16th, the LOW at 965 mb passed 
south of Ocean Station Vessel "K," headed for Cabo 
Finisterre. The LOW had lost none of its power, and 
the KARUKERA combated 60-kt winds and 46-ft swells, 
370 mi to the southwest. Three other ships, south 
thru west of the center, contended with 50- and 55-kt 
winds and waves up to 33 ft. They were the KRASNO- 
KAMSK, STAR ASSYRIA, and the VASSILII SOU- 
RIKOV. The ADRIATIC SEA was forced aground 
near Casablanca by the violent storm. The NAVI 
TRADER, Rotterdam for Florida, sustained machin- 
ery damage and reported leaking,100 mi north of the 
Azores. At Ponta Delgada on the 17th, she reported 
that three main engine lubricating oil tanks had fallen 
on the floor plates due to heavy weather and caused 
the death of the Chief Engineer and one fireman. 

The ENSIDESA (4, 368 tons) sank off Cape Sardao, 
Portugal, on the 16th. One crew member died, and 
three are missing. The strong winds and high seas 
took the toll of two ships northeast of Casablanca on 
the 17th. The 17,238-ton ADRIATIC SEA ran aground 
as did the 1,600-ton ALICE, 4 mi and 2 mi to the 
northeast, respectively. 

The LOW passed over Spain on the 17th, bringing 
rain on the plain. It lost much of its power over land 
as it appeared to lose its energy source. At 0000 on 
the 18th, north of the Balearic Islands, the pressure 
had jumped to 1001 mb. It continued to drift across 
the Mediterranean Sea and deteriorate until the 20th 








when it lost its identity completely. 


This was one of those storms that could possibly go 
undetected for some time, if it were not for your 
valuable ship reports. The first indication of some- 
thing in the wind was a report of moderate continuous 
rain by the AFRICAN COMET on the 0000 chart of the 
19th. Twelve hours later, reports from the CRYSTAL 
DIAMOND, EUROPA, IRISH STAR, KRASNOURLSK, 
and MEDON located the position of a newly formed 
1004-mb LOW near 29°N, 70°W. 

At times, it may seem that the important obser- 
vations are those of high winds and seas because they 
get the attention, but these reports were even more 
important because they identified a new storm that 
could be a threat, when no other source was available 
to indicate cyclogenesis. 

By 0000 on the 20th, the LOW, now 992 mb, was 
moving northward and Bermuda had 30-kt winds. 
Farther east, the MATHIESON was being washed by 
rain, driven by 50-kt winds. It wasn't long until many 
other ships were aware of the storm's existence as it 
approached the major shipping lanes. At 1200 on the 
20th, the BUNTENTOR, about 200 mi south, and the 
NORMANNIA, 50 mi east of the center, which was 
near 38.5°N, 62.0°W, were battered by 50-kt winds 
and precipitation of various types. The 960-mb LOW 
passed northward over Newfoundland. A sharp trough 
was left behind in which another LOW formed. At 
about 0600 on the 22d, the New Bedford fishing vessel 
THE NINE lost power in 60-kt winds and 20-ft seas, 
70 mi off Cape Cod. Two Coast Guard helicopters 
rescued the crew members,but the ship sank prior to 
the arrival of the USCGC TAMOROA with pumping 
equipment. Troughing reduced the wind speeds in 
most areas, though many ships reported 35- to 45-kt 
gales as far south as 34°N. Ocean Station Vessel'"'D," 
received a 50-kt buffeting prior to frontal passage. 
By 0000 on the 22d, the 952-mb LOW combined with 
the semipermanent LOW near Kap Farvel. 


An innocent looking little wave was analyzed on the 
0000 chart of the 25th. The THEINGOLD gave a good 
indication that something was amiss when she reported 
55-kt winds, 30-ft seas, and 36-ft swells nearby. In 
the next 24 hr, several ships reported gale-force 
winds in the area, At1200o0n the 26th, a 992-mb LOW 
had developed near 41°N, 59°W. Ahead of the cold 
front the ANVERS and the NIENBURG reported 50- 
and 45-kt southerly winds, respectively. A HIGH was 
located near 43°N, 25°W, and,as the LOW moved 
northeastward, the gradient ahead of the cold front 
increased, At 1800 on the 26th, Ocean Station Vessel 
"D" came within 1 kt of measuring hurricane-force 
winds as she reported winds of 63 kt and 26-ft seas. 

On the 27th, gale-force winds were reported along 
an 800 mi line ahead of the cold front between 35° and 
40°W. The LOW moved over Iceland on the 28th, and 
into the Greenland Sea on the 29th. 


Casualties--It was the time of the year for ice dam- 
age, especially in the St. Lawrence Seaway. On the 
1st, the 16,471-ton Norwegian bulk carrier ORION 
ran aground in ice near Sorel, Quebec, and on the 
2d, the 4,491-ton Canadian tanker MAPLEBRANCH 
was aground in heavy ice at Rimouski Entrance. The 
Greek ARISTOFANIS, a 10,503-ton carrier, arrived 
at Sorel with ice damage to the no, 5 hold. The 
Canadian FORT LAUZON, a 988-ton cargo carrier, 
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was ice-bound in the Straits of Belle Isle on the 13th. 
The 6.033-ton Greek motor vessel YANNIS put into 
St. Johns, Newfoundland, due to leaks after contact 
with ice. 

The Liberian-registered STOLT CATALINA ar- 
rived at Ponta Delgada, Azores,onthe 2d with weather 


damage. The 26,650-ton Liberian tanker NAESS 
MARINER collided with a tow of barges, on the Mis- 
sissippi, upriver from New Orleans. Fourteen 
barges broke away,and the ship received a 5-ft gash 
below the waterline. The LOFOTTRAL 1 (971 tons), 
a stern trawler, broke her moorings at Stamsund, 
Norway during a severe storm on the 1st and ran onto 
a bank and sank in port. On the 2d, the FEDE (2,508 
tons) broke her moorings duringa gale and ran aground 
at Catania, Sicily. The trawler CAPE BRUCE (650 
tons) ran aground in heavy seas off the south coast of 
Newfoundland on the 15th and was abandoned. The 
ATHE NSBURG (2,232 tons) dragged anchor in a violent 
storm off Greece and broke in two on the rocks. One 
crew member died,and one was missing. A late report 
indicated the ST IVES (938 tons) encountered heavy 
weather on December 26 and 27, and capsized and 
sank in 44.3°N, 8.9°W on the 27th. 


— LOG, FEBRUARY 1973--Overall cyclon< 
activity was slightly below to near normal ana 
concentrated in the western North Atlantic. Two pri- 
mary tracks, one up the St. Lawrence Valley and the 
other off the U.S. East Coast,converged over the Lab- 
rador Sea. The primary storm track then split again 
and passed both north and south of Iceland into the 
Greenland and Norwegian Seas. A primary track that 
climatologically exists from the Labrador Sea to 
Baffin Bay was not present this month. Four storm 
centers generated in, and moved eastward over, the 
Mediterranean Sea. The eastern and central North 
Atlantic, generally south of 55°N and east of 40°W, 
was devoid of cyclone centers except for one weak 
storm that circled between the Azores and Madeira 
Island for 4 days, and one that curved south after 
tracking into the Norwegian Sea. It then moved across 
the Irish Sea into the Bay of Biscay. 

Compared to January, February was a rather quiet 
month as far as severe storms were concerned. 
Generally, the LOWS were broken into several centers 
rather than one large, deep, well-developed center. 
This resulted in overall maximum winds of lesser 
intensity in general. There were several exceptions, 
however. 

The climatic mean pressure chart for February 
has the Icelandic Low near 59°N, 39°W, or about 150 
mi southeast of Kap Farvel at 1004.3 mb. A ridge of 
high pressure extends across the United States and 
the central North Atlantic, centered on about 28°N, 
into the Mediterranean Sea. Several small centers of 
about 1020 mb are indicated. The actual sea level 
pressure mean chart is quite different this month. 
The main center of the Icelandic Low is many miles 
to the northeast, over the Norwegian Sea near 71°N, 
13°E at 992 mb. A secondary center is nearer the 
climatological position, just off Keflavik, Iceland,near 
64°N, 25°W, at 998 mb. A sharp trough of low pres- 
sure exists from the secondary low-pressure center 
southwest over Newfoundland to east of Long Island. 
A large 1033-mb oval High is centered at 40°N, 28°W. 
The pressure over the United States averaged 5 to 6 
mb higher than normal. A small 1011-mb Low was 














centered over the boot of Italy. 

As the above discussion would indicate rather 
large anomalies existed over much of the area. By 
coincidence, the two major anomaly centers were 
both 17 mb. The negative 17-mb center was in the 
Barents Sea, north of Nordkapp, Norway. The near 
circular positive 17-mb center was at 44°N, 28°W. 
The zero line ran roughly parallel to 20°N in the 
south and from central France across England to Kap 
Farvel in the north. A positive 6-mb center existed 
in Baffin Bay, a positive 8-mb center in northern 
Quebec Province, and a negative 7 mb over Italy. 
These anomalies accurately reflect the tracks of the 
major low centers. 

Only one tropical cyclone that reached tropical 
storm strength has been recorded during February. 
That storm occurred in 1952. None occurred this 
month. 


This LOW developed south of Newfoundland onthe ist, 
in the trough of a LOW that had moved up the U.S, 
East Coast and into the Davis Strait,on January 30- 
31. Frontogenesis occurred,and a cold front stretched 
southwestward from the LOW, then westward just 
south of the Great Lakes. The front swept rapidiy 
eastward, ahead of the LOW, catching up with, and 
reinforcing, a previous front that was pushing against 
a HIGH west of the Bay of Biscay. A wave had formed 
on this older front, and the LOW associated with this 
wave became the dominant low-pressure center on the 
2d. Gale-force winds were reported on both the lst 
and 2d. 

At 1200 on the 2d, the 993-mb LOW was centered 
at 51°N, 40°W. Ocean Station Vessel 'D" was lashed 
by 50-kt winds and 25-ft seas. The WESER EXPRESS, 
220 mi south of the center and about 120 mi north of 
"D" had 60-kt winds off her starboard bow. The 
AMERICAN ALLIANCE, which was near 45,2°N, 
43.6°W, between the other two vessels, but further 
west, was fighting a roaring 80-kt wind and 33-ft seas. 
Another ship in the same general area reported 30-ft 
swells. The LOW passed within 50 mi of Ocean Station 
Vessel 'C" at about 1800, treating her to 50-kt winds. 

The LOW moved northward,and at 1200 on the 3d, 
had a central pressure of 972 mb near 61°N, 33°W. 
On the 4th, Ocean Station Vessel "I" reported 40-kt 
winds as the LOW moved across Iceland. An almost 
explosive filling occurred at this time, as a new 
center formed to the east over the Norwegian Sea. 
This new low-pressure center stalled over northern 
Norway and dissipated on the 6th. 


This storm developed over Lake Ontario out ofa LOW 
that came from the midwest. At 0000 on the 3d, the 
992-mb pressure center was near Montreal with a 
cold front reaching southward. Grindstone Island, in 
the Gulf of St. Lawrence, reported 40-kt winds and, 
early in the day, Ocean Station Vessel "H" had a 
breezy 35-kt gale prior to frontal passage. The ESSO 
BOSTON at 36.2°N, 73.3°W, about 140 mi southwest 
of Ocean Station Vessel ''H," reported a howling 60-kt 
southerly wind. About 100 mi farther southwest, the 
AFRICAN STAR had 55-kt winds. A Coast Guard 
helicopter rescued from dories the five-man crew of 
the 100-ft fishing vessel SANDRA AND SALLY, which 
was burning and sinking 40 mi off Gloucester, Mass. 
Dense fog, gale winds, and 12-ft seas hampered the 
rescue operations. The LOW continued moving 
northeastward, and by 1200 on the 4th was over Hamil- 


241 


ton Islet. The stronger winds were well to the south 
along the front between 35°N and 45°N, about 58°W. 
The ATLANTIC COGNAC and the STOLT BRALI were 
pounded by 50- to 55-kt winds and 33-ft waves in the 
vicinity of 41°N, 53°W. At the same time, the HUD- 
SON and JAPAN OAK were buffeted by 40-kt gales. 

For the next 48 hr the LOW idled around the Lab- 
rador Sea, slowly filling. The strongest wirds were 
40 kt whichwere reported north and east of Newfound- 
land. 

On the 1200 chart of the 5th,a new LOW (993 mb) 
made its appearance about 200 mi south of Reykjavik, 
Iceland. As the other LOW idled in the Labrador Sea, 
this one moved eastward and,at 1200 on the 6th, was 
near 64°N, 1°W. Ocean Station Vessel "I" was bat- 
tered by 50-kt winds and 36-ft seas. The CUMULUS, 
at 59.5°N, 4.1°W, reported rain showers and 45-kt 
westerly gales. The NANOK S, 220 mi to the west, 
was proceeding at 5 kt against 50-kt winds and 23-ft 
seas. The LOW proceeded east across the Gulf of 
Bothnia into the U.S.S,R. on the 8th. 

Meanwhile, the original LOW tracked into the 
Denmark Strait,on the 7th, and then south of Iceland 
to the Baltic Sea on the 11th. 


A 1011-mb wave formed on a cold front over the 
northern end of Lake Ontario on the 8th. The front 
extended southwesterly across the eastern United 
States and Canada out of a LOW in the Davis Strait. 
As the frontal wave moved up the St. Lawrence Valley, 
the pressure had dropped to 998 mb at 1200 on the 
9th. The center was located north of Anticosti Island, 
and the front had moved off the U.S. East Coast. A 
high -:pressure center was near 48°N, 25°W, drifting 
slowly eastward. As the pressure gradient increased 
ahead of the front, several ships reported 40- to 45-kt 
gales. 

It was not until 0000 on the 11th, when the LOW 
was located near Ocean Station Vessel "A" at 968-mb, 
that the first 50-kt winds were reported by the NANOK 
S.as she continued to plod westward at 5 kt. Ocean 
Station Vessel 'B" had a bone-chilling -5°C westerly 
gale blowing at 45 kt. Ocean Station Vessel "'C" ex- 
perienced 35-kt gales at the frontal passage. 

As the LOW passed over Iceland,early on the 12th, 
the pressure had fallen to 954 mb and its circulation 
dominated the North Atlantic north of 50°N. Ocean 
Station Vessel "C'"' was now being pounded by 60-kt 
winds and 30-ft seas. Ocean Station Vessel "I" re- 
ported 45-kt gales with 36-ft seas and 26-ft swells. 
Twelve hours later, the 942-mb LOW was near 71°N, 
0°. Many ships and coastal stations reported gale- 
force or greater winds. Ocean Station Vessel "I" and 
the MEDVE ZHEGORSK at 59.5°N, 13.5°W were tossed 
by 60-kt winds. "I reported that the seas and swells 
were both over 30 ft. The NANOK §, fared even 
worse with 70-kt hurricane-force winds south of Kap 
Farvel. She was also being battered by 39-ft seas. 
At 0000 onthe 9th, a band of strong winds still existed 
from Kap Farvel to the Bay of Biscay. The BERD- 
JANSK, in the Bay of Biscay, was pounded by 55-kt 
storm winds. The NANOK §, was still receiving 45- 
kt gales and 20-ft seas, but it probably seemed like a 
spring day compared to the previous 24 hr. Her 
problems were not over,though; she was again on the 
receiving end of 50-kt gales and 25-ft seas, 12 hr 
later at 1200 on the 13th. Gales of 35 to 45 kt were 
blowing from Greenland to the European coast. 

The LOW continued to move northeastward, and 








several secondary LOWS developed. One of these 
helped Ocean Station Vessel "I"' receive 60-kt near- 
hurricane-force winds, and 43-ft seas. A coastal sta- 
tion on Iceland and Jan Mayen Island were buffeted by 
50-kt winds. On the 14th and 15th, the storm was still 
picking on Ocean Station Vessels as "I," "J," and 
"K'' were lashed by 50- and 55-kt winds. "J" was 
rocked by 30-ft seas and 59-ft swells, at 1200 on the 
14th, and ''K" had 46-ft swells, at 0000 on the 15th. 
The LOW had split into two centers, one that continued 
north over Norway and one that moved south through 
the Irish Sea into the Bay of Biscay where it dissipated. 
However, the dissipation did not occur before the 
51,576-ton Liberian tanker OSWEGO PATRIOT felt 
its wrath off Cape Priorino. Her rudder was smashed 
in heavy seas off the coast of Spain and Portugal, and 
the vessel was indanger of smashing against the rocks 
of the Cape. The splitting and filling had taken its 
toll,and the gradient could no longer sustain gale-force 
winds. 


Monster of the Month--We return now to 1200 on the 
9th. A 1006-mb LOW formed as a wave on the same 
front that bred the previous LOW, The TEXAS SUN 
reported 50-kt northerly winds and heavy continuous 
rain at 26.7°N, 91.6°W. The BRAZOS in the same 
area reported 35-kt gales. At 0000 on the 10th, the 
BRAZOS was still encountering 40-kt gales about 80 
mi south of Sabine Pass. The 1002-mb LOW was now 
just off Tampa Bay. The racing yacht NO WAY res- 
cued eight men off the tug ICE FOG, which was sinking 
off the southern tip of Florida, at 0430 on the 10th. 
The yachts BONES and DEVASTATOR also responded 
to the distress flares, All three were participating 
in the St. Petersburg to Fort Lauderdale race spon- 
sored by the Southern Ocean Racing Conference. At 
the time, there were winds of over 50 kt and seas up 
to 15 ft. 

The 990-mb storm crossed Florida and,at 1200 on 
the 10th, was about 180 mi east of Charleston, S.C. 
For the next 36 hr, the storm devastated the coastal 
areas of North Carolina, South Carolina,and Virginia. 
As the LOW moved over the Gulf Stream, it really 
wound up. As it moved northeastward up the coast, 
coastal winds up to 55 kt and sea heights up to 40 ft 
were reported at the time of the high tide. The 
waves washed away huge sections of beach and 
destroyed or damaged many beach homes and busi- 
ness establishments. Roads were cut by washouts 
and high water, and power to many areas was 
interrupted. Heavy rains and snows along the 
coast stranded thousands of motorists. § 
Carolina, where an inch of snow is rare, a record 
20 in. fell on the 10th. Thirteen inches of snow fell in 
North Carolina where 1, 200 motorists were stranded 
in one small town alone. The snow moved northward 
with the storm, closing many facilities with drifts 
as far north as Norfolk, Va. North Carolina's 
Outer Banks were especially hard hit with barrier 
dunes and beaches completely washed away. Damages 
totaling $4.1 million, in insured losses alone, were 
attributed to the storm by the insurance industry. Un- 
insured losses will add much more. No loss of life 
was attributed to the storm. 

Offshore was no picnic either, as many reports 
were received of winds greater than 50 kt and waves 
up to 36 ft. Among these were the: ESSO HUNTING- 
TON, 60-kt, 33-ft seas, 36-ft swells; FAIRLAND, 60- 
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kt, 23-ft seas, 25-ft swells; WACOSTA, 55-kt. A 
ship which could not be identified from the weather 
chart reported combating 75-kt hurricane-force winds 
and 30-ft seas. By 1200 on the 11th, the LOW, now 
down to 986 mb, had moved northeastward and was 
310 mi east of Norfolk. The RICHARD, about 90 mi 
off Cape Hatteras, took the pounding of 60-kt winds 
and 30-ft seas for over 6 hr. The area of 60-kt winds 
passed over Ocean Station Vessel 'H" at 1500. The 
U. S. -registered SEATRAIN DELAWARE, at 7,208 
tons, returned to Charleston on the 13th after en- 
countering heavy weather enroute toSanJuan. Sixteen 
containers were lost overboard, and others were 
crushed. The North Carolina and Virginia coast was 
still being stung by 45-kt winds. Ocean Station Vessel 
"H" was riding out 55-kt winds, northwest ofthe center. 
The VGBZ, which was east of Nova Scotia, was treated 
to a heavy snow storm blown by 50-kt winds. Twelve 
hours later, 'H" was still on the receiving end of 50- 
kt winds and 15-ft swells while the EMERILLON 
was pounded by 40-kt gales near the center. As the 
LOW turned northward to pass over Nova Scotia, the 
circulation broadened but the pressure gradient de- 
creased and gales of 35 to 40 kt were the maximum 
reported winds. The LAOMEDON sustained extensive 
heavy weather damage on the 10th through the 13th and 
put back to Hampton Roads, 

From the 13th to the 16th, this storm was well 
behaved. The pressure rose to 999 mb as it passed 
into the Labrador Sea, but,on the 15th, the pressure 
again started to fall and the LOW intensified for one 
last fling. After passing over Kap Farvel, about 
0300 on the 15th, the LOW moved up the Denmark 
Strait and,by 1200 on the 16th, the pressure was again 
down to 968 mb. The EDITH NIELSEN, near 60.4°N, 
33.7°W, was lashed by 60-kt westerly headwinds. 
The storm paused to rest in the Denmark Strait as an 
offspring broke off and moved to the north. Early on 
the 18th, the RANGER BRISEIS was washed by cold 
rain driven by 50-kt winds, 110 mi south of Iceland. 
The HAUKANES broke its moorings at Hafnarfjordur, 
Iceland and was driven ashore with extensive damage 
resulting. Atthattime, the LOW again started moving 
northward into the Greenland Sea graveyard. 


A large area of generally low pressure, with several 
small undeveloped centers, existed off the U.S. East 
Coast on the 21st and 22d. The weather map for 1200 
on the 22d indicated one of the LOWS consolidating into 
a major center. At that time, it was located near 
42°N, 53°W. A cold front extended southward from 
the center,and 12 hr earlier Ocean Station Vessel"'E" 
had reported 40-kt gales. At this time, the wind had 
increased to 50 kt as the front approached. Another 
LOW that had tracked from Lake Erie was, near 
38.0°N, 68.3°W and causing gale winds of 40 kt to the 
west and south. Cape Hatteras and two ships--the 
DEAT and the KADY--contended with 40-kt gales. 
The ASPRELLA and J. R. GREY, south of "E" and 
ahead of the front, had a breezy 35-kt wind from the 
stern. South of the LOW, the ATLANTIC FOREST 
and the LASH ITALIA also had 35-kt gales. Eighteen 
hours later at 0600 on the 23d, the ATLANTIC FOR- 
EST measured 60-kt southwesterly winds at 36.2°N, 
56. 7°W. 

The first LOW moved northward over Cape Race 
while the second moved northeastward to south of 
Argentia. Ocean Station Vessel "D" suffered 40-kt 


















gales,and the HYALA, 75 mi to the south, was rolled 
by a 45-kt crosswind with 26-ft swells off the port 
side. At 1200 on the 23d, the two LOWS straddled 
Newfoundland. Ocean Station Vessel "B" suffered 
with 60-kt winds, 26-ft seas, and snowshowers. The 
INISHOWEN HEAD, which was 700 mi to the east, 
near 47°N, 36°W, was hit by 75-kt winds during a 
thunderstorm which was accompanied by hail. The 
CSDQ, in the trough south of the LOWS, found a 50-kt 
wind band near 33.5°N, 61°W. At 0600 on the 24th, 
the two LOWS combined into one and moved eastward, 
quickly filling and becoming unidentifiable by the 26th. 


The last storm of the month had humble origins on the 
26th in the Gulf of Mexico, just south of Panama City. 
It moved across northern Florida and at 0000 on the 
28th, was at 35°N, 67°W off Cape Hatteras. The 
QUEBEC and Experimental Buoy No. 01 (EB-01) both 
reported 40-kt gales in the northern quadrant. The 
pressure was 1004 mb. The PRESIDENT LINCOLN 
received 60-kt storm winds near 34.7°N, 73. 8°W. 
Nearby, the MOBIL FUEL found 55-kt winds, and 
Ocean Station Vessel ''H" measured 53-kt winds. In 
the next 24hr, the storm raced northeastward and was 
over the Grand Banks at 996 mb, at 0000 on March 
1. At 1200 that day, the LOW passed almost directly 
over Ocean Station Vessel "C,"' which was rocked and 
rolled by 45-kt winds and 16-ft seas as the wind di- 
rection changed rapidly. The CHERTAL, 470 mi to 
the south, was on the receiving end of 45-kt winds. 
Ocean Station Vessel 'D,"' a few miles to the west, 
was hit by 50-kt winds at frontal passage. 

The LOW continued its mad rush toward Iceland and 
arrived at 1200 on the 2d. The C. P. TRADER and 
Ocean Station Vessel "I" both enjoyed 40-kt gales. 
The LOW idled in the vicinity of Iceland and treated 
the ANNA JOHANNE, which was 100 mi south of Kap 
Farvel, to 50-kt winds and snow showers. The storm 
continued to meander in the area, but lost its punch 
and identity on the 5th as it split into several centers. 


Casualties--The superstructure of the 11,421-ton 
American freighter YORKMAR was damaged on the 
2d when she rammed a railroad bridge across the 
Chesapeake and Delaware Canal in heavy rain and fog. 
One crewman was killed. A train had just cleared the 
bridge 1 min before the collision, Poor visibility on the 
Scheldt River resulted in collisions on the 1st and 3d. 


The LOKKI (1,143 tons) and the PAULINE H., col- 
lided on the 1st; andthe AUBADE (14, 861 tons) and the 
PENTA (4,675 tons) collidedon the 3d. The HAVJARL 
(13,612 tons) struck an iceberg near Newfoundland 
Banks on the 3d and sustained extensive bow damage. 
The 11,018-ton Liberian oil tanker NETTUNO dragged 
her anchor due to heavy weather at Galveston Roads, 
on the 8th, and collided with the 16, 043-ton bulk car- 
rier ZARECHENSK of the Soviet Union. On the 20th, 
the NELSON (12,784 tons), sank at 36.6°N, 55.1°W. 
The crew was rescued by the CUMBERLAND, The 
ANTILLA BAY, a 34,015-ton liquified gas carrier, 
stopped loading on account of heavy weather on the 
12th-13th, and in endeavoring to reach the open sea, 
fouled her propellor on a buoy, lost two anchors, and 
grounded. The 24th-26th was a bad time in the 
Mediterranean Sea. The ESPRESSO SARDEGNA was 
abandoned off Gorgona Island after developing a list 
in heavy seas; she later capsized and sank. The 
MIDNIGHT SUN (590 tons) sank in high winds at 
Aegina. The MONTE ROSA (4,562 tons) broke moor- 
ings at Brindisi during heavy weather and drifted onto 
nearby rocks. The MUSTAFA (7,375 tons) was 
stranded in a heavy gale at Tekirdag. On the 25th, the 
EMERALD (1, 454 tons) was driven aground when gale- 
force winds carried away the moorings during berthing 
operations at Preston, England. On the 26th, the 
ARTURO VOLPE (1,499 tons) capsized and sank off 
Cape Faro, Portugal, after cargo shifted in heavy 
weather. Three lives were lost. The 26,406- 
ton LASH ESPANA of U.S. registry was struck and 
damaged by a quay crane while berthing at Fos-sur- 
Mer, France, during a gale on the 27th. 


Smooth Log, North Pacific Weather 
January and February 1973 


MOOTH LOG, JANUARY 1973--This month the cli- 

matological Aleutian Low, at 1000.4 mb, was lo- 
cated at 50°N, 165°E. This is about 350 mi east of 
the southern tip of the Kamchatka Peninsula. A 
1021.3-mb HIGH was centered about 700 mi southwest 
of San Francisco. The mean Aleutian Low for this 
month was shaped like a wide letter "U," with two 
main centers. One, near the climatological position 
1002 mb, the other at 1001 mb, was in the Gulf of 
Alaska. The Pacific High center off the California 
coast was slightly south of its climatic position at 1022 
mb. The major anomaly centers included a negative 
10 mb near 45°N, 142°W; a negative 9 mb near 57°N, 
141°W; and a positive 10 mb in the Sea of Okhotsk. 
The pressure across the central North Pacific from 
Japan to Baja California averaged about 4 mb higher 
than the climatic mean. Of interest, even though it 
did not appear to directly affect the North Pacific 
weather patterns and storm tracks, was a negative 
16-mb anomaly over the Arctic Ocean in the vicinity 
of 80°N. 
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The primary storm tracks followed the climatolog- 
ical pattern from the Sea of Japan and the East China 
Sea into the Barents Sea and the Gulf of Alaska. The 
significant departure was a secondary track across 
the central North Pacific from the East China Sea to 
the Gulf of Alaska and above-normal activity from 
the central Pacific into the Gulf of Alaska. The cy- 
clone tracks in general were more easterly than 
normal. This was indicated by the anomalies. 

No tropical cyclones formed in the North Pacific 
this month in either the eastern or western areas. 
None are expected in the east, but one every 2 yr 
is average for the western Pacific with half of these 
reaching typhoon intensity. Those that occur nor- 
mally germinate in the vicinity of 10°N, 135°E. 

The North Pacific lived up to its name this month, 
in comparison with the Aflantic, although those ships 
caught in high winds and waves will probably disagree. 


On the Ist, a double 1010-mb LOW developed in a col 
area south of Japan near 25°N, 130°E and 34°N, 











134°E. The southernmost LOW contained a frontal 
wave. By midday on the 2d, the two LOWS moved 
northeastward with one at 985 mb near 39°N, 145°E 
and the other at 982 mb near 46.5°N, 145.5°E. Ahead 
of the front, at 34°N, 153°E, the CHOKAI MARU 
was lashed by 45-kt gales. Early on the 3d, the 
southern LOW could no longer be located withthe data 
available, but at 1200 two LOWS could again be ana- 
lysed--one on each side of the Kamchatka Peninsula. 
At that time, the weather station on Ostrov Paramu- 
shir was buffeted by 50-kt winds. The GYOKUYO 
MARU at 50°N, 160°E experienced 45-kt gales, and 
the CANADA MARU, HARUKAWA MARU, and KASU- 
GAI MARU all reported 40-kt gales. Twelve hours 
later, the GYOKUYO MARU was still in the 45-kt wind 
band and the CHICHIBU MARU at 50,4°N, 162.5°E, 
at 1200 on the 4th was hit by 50-kt winds. As the 
LOW continued northeastward along the shore of the 
Barents Sea, the central pressure started to rise. 
As the KHINGAN reported 45-kt gales on the 5th, the 
pressure was 978 mb. For the next 2 days, it 
continued drifting toward the Bering Strait and early 
on the 7th disappeared from the charts. 


On the 6th, a wide area of low pressure, with several 
centers, dominated the weather chart. At 0000 on the 
7th, a new LOW was found to have developed near 
40.0°N, 176.5°E at 997 mb. The EASTERN ACE, at 
42.3°N, 172,5°E at 1800, found 60-kt winds during a 
hail shower. Six hours later, she was reporting ice 
pellets, 55-kt winds,and 32-ft seas. Late on the 9th, 
two separate LOW centers developed, and the EAST- 
ERN ACE was still in a strong wind band generating 
58 kt. At 0000 on the 10th, she reported 35-ft seas. 
There were now five LOWS roughly along 43°N between 
California and Japan. Several ships reported minimum 
gale-force winds. On the 10th, the LOW again com- 
bined into one large circulation. The JHHE was 
splashed by 50-kt winds as was the PHILIPPINE 
BEAR in the same general area near 35°N, 150°W. 

For some unknown reason, the ship data in the 
vicinity of this storm were very sparse. With the 
pressure gradients involved, it is very likely that 
higher winds and more ships were involved, At 1200 
on the 11th, the LOW center passed east of Ocean 
Station Vessel ''B" which reported only 20-kt breezes. 
The LOW idled in the Gulf of Alaska and disappeared 
on the 15th. 


A aew 1015-mb LOW was born 200 mi south of Kyu- 
shu at 1200 on the 14th. As it proceeded northeast- 
ward and eastward off Japan, its circulation developed 
and 36 hr later the pressure was 997 mb near 33°N, 
148°E. The LOW continued moving eastward and at 
00C0 on the 17th was near 34.5°N, 167.0°E at 990 
mb. During this period, several ships encountered 
winds of 35 kt as the storm passed in their vicinity, 
Early on the 17th, the STAR ACADIA, 320 mi west of 
the center, was buffeted by 45-kt winds and 20-ft seas, 
The JUJO MARU No. 2 and the LONG BEACH MARU 
both reported 40-kt gales, north and southeast of the 
storm, respectively. At 1800, the GEORGIANA 
(44.7°N, 175.6°E) and the JAG DEV (42.4°N, 175.0°E) 
were hammered by 64- and 68-kt winds as the storm 
passed about 100 mi southeast of them. The GEOR- 
GIANA also reported 28-ft seas. 

On the 17th, the LOW took an abrupt turn toward 
the northeast and started assimilating a low-pressure 
area located off the Kamchatka Peninsula. This also 
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triggered a rapid deepening, and by 1200 on the 18th, 


the pressure had dropped to 946 mb--its lowest. At 
that time, the GEORGIANA, near 43.9°N, 179.9°E, 
was hammered by thunderstorms, 60-kt winds, 26-ft 
seas,and 30-ft swells. The center was located at 48°N, 
178°W. The GEORGIANA, traveling in the same di- 
rection and at the same speed as the LOW, remained 
about 200 mi south of the center for the next 36 hr. 
The wind speed gradually decreased to 40 kt, but on 
the 19th she reported 39-ft seas and 26-ft swells. 
Late on the 18th, the KATRINA at 50.4°N, 176,2°E, 
was about 340 mi northwest of the center and meas- 
uring winds of 62 kt. Six hours later in her next 
report the winds had not changed in speed. Ships in 
all quadrants were reporting 35- to 45-kt winds, as 
far as 600 mi from the center. 


This younger brother of the previous storm was in- 
cubated in the same area south of Kyushu on the 17th. 
It very nearly qualified as the Monster of the Month. 
The LOWtracked along the southern and eastern shore 
of Japan on the 17th and 18th, drenching most of the 
islands in rain. By 0000 on the 19th, the central 
pressure was 980 mb near 37.5°N, 151.2°E.. The 
BELNOR, 150 mi south of the center, was battered 
by the storm which was now 50 kt. The KAWAGAWA 
MARU, ORIENTAL JADE, and TAIKAI MARU, east, 
southeast,and northwest of the center, respectively, 
struggled with 45-kt gales. The STAR ACADIA, after 
a respite from the preceding storm, continued west- 
ward and received 45-kt gales with 25-ft seas and 30- 
ft swells from this one, on the 19th. 

At 0000 on the 20th, the LOW was at 39.6°N, 
170.0°E with a 972-mb pressure, The RHEIN MARU, 
250 mi to the north, was battered by 70-kt hurricane- 
force winds. The MARITIME ACE, about the same 
distance south of the center, was buffeted by 53-kt 
winds and 26-ft seas. Thirty-five- to 45-kt winds 
were common in all directions. Late on the 20th, 
this LOW absorbed the previous LOW in its circula- 
tion. As the combined LOW moved east-northeast- 
ward, it was near 41.5°N, 170.0°W at 963 mb at 
0000 on the 21st. The strong wind band appeared to 
have moved counterclockwise around the LOW, 
and the EDELWEISS reported being hammered 
by 70-kt cyclonic winds near 39.5°N, 178.5°W 
or about 375 mi west of the center. The GEORGIANA 
again took a pounding as she reported 50- and 55-kt 
winds for the next 24 hr as the storm caught up with 
and passed her position. At 1200 she also reported 
43-ft swells from her starboard side. At 1200 on the 
22d, the 956-mb LOW was just southeast of Cordova, 
Alaska, with a sharp trough to the south. This sharp 
trough plus the terrain of Alaska and the Yukon broke 
up the LOW into three small lows. Rapid disintegra- 
tion now took place and was completed on the 23d. 


The Polar Front lay in the area of 20° to 25°N in the 
western North Pacific. At 0000 on the 22d, two waves 
formed on the front, but only one, near 25°N, 157°E, 
was vital. This wave was caught in the upper air 
circulation and at 0000 on the 24th was near 38°N, 
175°W. The LOW was sandwiched between two rather 
large HIGHS and did not develop well at first, being 
only 1006 mb at that time. The meteorological system 
moved generally eastward, and the LOW squeezed 
northward, gradually breaking the grip of the sur- 
rounding HIGHS, The ROSE CITY, at 0000 on the 
26th, near 39.7°N, 149.2°W, found 60-kt westerly 
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winds and hail showers. All this combined with 20-ft 
seas. At 0000 on the 27th, the low center was near 
47,6°N, 144,8°W. The central pressure was 976 mb, 
The KASUGAI MARU, at 45°N, 130°W, 630 mi to the 
east, ahead of the front, had a 50-kt southerly cross- 
wind with 23-ft swells from the southeast. The TAIKAI 
MARU was now west of the LOW with 50-kt gales, 
which had switched from southerly to northwesterly 
during the day as the low passed south of her position. 
The ELIZABETHPORT, 450 mi southwest of the 
storm center located the 60-kt isotach with sea heights 
up to 42.5 ft. The ROBERT BANKS, near the KASU- 
GAI MARU, reported 55-kt winds and heavy inter- 
mittent rain. Although the LOW conquered the HIGH 
to the east, the battle had caused considerable aging. 
At1200 onthe 28th, the pressure had risen to 992 mb, 
Twelve hours later, two centers developed which 
furthered the weakening and, on the 30th, only a 
trough remained off the California coast. 


We return now to the East China Sea on the 23d. A 
weak low-pressure area drifted out of mainland China 
and developed a 1010-mb center as it passed over the 
warmer water. The frontal system regenerated, and 
the LOW passed over the Sea of Japan on the 24th. 
As the center passed over northern Honshu late on the 
24th, the pressure had dropped to 994 mb. The ST, 
LAWRENCE MARU, 320 mi to the south and ahead of 
the cold front, was rained on and rolled by a 45-kt 
southerly crosswind. Farther to the north, the 
— MARU breezed into a 40-kt headwind at 
15 kt. 

A band of relatively high winds stretched across the 
top of the HIGH which separated this LOW from the 
previously described LOW. The KENSHO MARU, 
near 46.5°N, 171.0°W, cruised through the 50-ktiso- 
pleth, early on the 26th. At 0000 on the 27th, the LOW 
was at 52°N, 175°E, with a 980-mb pressure reading. 
The DAISHIN MARU was 60 mi south of the center 
when she was buffeted by 50-kt gales and 33-ft swells. 
Twelve hours later, the LOW split into two centers, 
and the original and most northerly one raced through 
the Barents Sea and across the Seward Peninsula on 
the 28th. The southerly LOW followed closely behind 
and late on the 29th disappeared over the north slope 
of Alaska. 


During this last week of the month, the northern North 
Pacific was host to a wide variety of complex low 
systems which appeared to be generated more by 
local affects than the major meteorological circula- 
tion. At 1200 on the 29th, two small LOWS straddled 
the Kamchatka Peninsula, and an island station mea- 
sured 50-kt winds. A small LOW developed south of 
Kodiak Island on the 29th. Another LOW quickly 
moved northeastward out of the central ocean on the 
30th as the ARCO PRUDHOE BAY shivered with 50-kt 
winds of 1°C at 57°N, 145°W, just south of the LOW 
at 0000 on the 31st. The BROOKLYN and CHEVRON 
CALIFORNIA in the northern part ofthe GulfofAlaska 
had 50-kt gales with 20-ft seas and 25-ft swells. The 
chart was crowded with reports of 40-kt gales all 
around both centers that day. 


This storm barely made the January list. It appeared 
over Manchuria on the 31st. On February 1, it had 
tracked across Hokkaido and the Kuril Islands. At 
0000 on the 2d it was making a name for itself as the 
barometer showed a 973-mb center near 47.5°N, 
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162.5°E. Forty-knot gales surrounded the center. 
Twelve hours later, the pressure had plummeted to 
958 mb as it moved north to 55°N, 168°E. Forty- to 
50-kt winds were still roaring around the center, For 
over 24hr, the Komandorskiye Islands reported winds 
greater than 50 kt. At 1200 on the 3d, they measured 
70 kt with a -7°C temperature. Gale winds extended 
1,200 mi to the southwest. Most of the reports 
received were from island or shore stations. Any 
ships in the area must have been blown by winds of 
equal or greater strength. By the 4th, the LOW was 


filling rapidly and stalled near 60°N, 172°E. It dis- 
integrated later that day. 
There apparently were two cases of ''Tehuante- 


pecer" winds this month--the first on the 13th and the 
second on the 29th-30th. On the 13th-15th, the 
"Papagayo" wind, which is another local name for 
winds created by the same meteorological and terrain 
conditions, was indicated by ship reports. An article 
on these types of winds can be found in the March 
1971 issue of the Mariners Weather Log, 

On the 13th, the TEXAS reported 45-kt northerly 
winds and 13-ft seas in the Gulf of Tehuantepec. The 
AMERICAN ARCHER reported 50-kt northeasterly 
winds in the Gulf of Papagayo. On the 13th-15th, a 
cold front moved southeastward across Central Amer- 
ica. A large cold HIGH was located over the Gulf of 
Mexico and border states. This is the classical situ- 
ation where colder and denser air builds up on the 
north and east Atlantic side of the isthmus and finally 
flows through the mountain passes into the Pacific, 
blowing with high speeds as it comes down the southern 
and western slopes, On the 15th, the MOBIL LUBE 
and SUECIA reported 45- and 49-kt winds off the Gulf 
of Papagayo. The same basic situation occurred 
again on the 29th and 30th, when the COLUMBIA re- 
ported 50- and 75-kt winds in the Gulfof Tehuantepec, 
The 75-kt wind speed is not shown in the gale tables 
as the direction appeared to be in error, At that 
time, she reported 13-ft seas and 13-ft swells from 
330°. 





Casualties--Happily, weather casualties were light 
for this month. The KAZU MARU No, 12 (1,000 tons) 
capsized and sank in heavy seas on the 2d, 15 mi 
northwest of Shionomisaki. The crew was rescued, 
The No. 8 DAIKO MARU, a 605-tonJapanese freighter, 
sank off Akita Prefecture on the 5th, in 35-kt winds 
and high seas. One crewmember was listed as miss- 
ing. The FUJIASU MARU No, 8 (999 tons) sank on the 
25th after colliding in fog with the PANORIENTE, off 
Inubosaki Lighthouse. The crew was rescued, The 
14,250-ton Swedish motorvessel PARALLA arrived at 
Tacoma with heavy weather damage to cargo and 
mobile machinery, 


MOOTH LOG, FEBRUARY 1973--The cyclone storm 

tracks were above normal in number over the en- 
tire area, except into the North American west coast. 
Activity in the generalarea of 30° to 50°N and 125° to 
150°W (off the U.S, west coast) was above normal,but 
only two centers crossed the coastline. The primary 
storm track from southern Japan took a more easterly 
course than normal, into the central North Pacific, 
before turning north to the Gulf of Alaska. Usually 
this track follows just south of the Aleutian Islands. 
A secondary track into the Bering Sea was further 





west than climatology indicates. Several centers 
made cyclonic loops in that area. 

The mean sea-level pressure pattern for this month 
was a near carbon copy of the climatological pattern. 
The major difference in configuration was an elongated 
closed high-pressure center roughly located between 
20° to 30°N, 130°W to 170°E. Higher pressure than 
usual dominated the western United States. A small 
High that normally exists between California and 
Hawaii was displaced westward and replaced by a 
low-pressure trough. The Aleutian Low at 52°N, 
168°E, was near its climatological position but 9-mb 
lower than normal. 

There were five significant anomaly centers, three 
negative and two positive. A negative 9-mb center 
was located near the Aleutian Low. Farther east, a 
negative 6-mb was slightly south of Unalaska and a 
negative 9-mb was off the California coast, near 
38°N, 136°W. A positive 7-mb center was near the 
middle of the Pacific at 29°N, 170°W. The other 
positive, at 5-mb, was north of Salt Lake, Utah. 

There were no tropical cyclones in the North 
Pacific this month. 


The first significant storm of the month originated as 
a wave on a front south of Shikuku, Japan, on the 5th. 
At that time and until the 7th, a dual LOW system 
straddled Japan. The first gale-force winds were 
reported, at 0000 on the 7th, when the 978-mb center 
was near 45°N, 158°E. The JAPAN AZALEA and 
YAMANASHI MARU reported 40-kt gales midway 


between the LOW and Japan. Ahead of the front, at 
34°N, 163°E, the MANJUSAN MARU had a 45-kt 
southerly crosswind. Twelve hours later, the now 


consolidating storm was at 48°N, 162°E. Two hun- 
dred miles east of Tokyo, the SURUGA MARU was 
headed west into a northwest maelstrom. By the 8th, 
the circulation around the LOW dominated the west- 
ern half of the ocean. At 0600, the IGUAPE, near 
46.7°N, 165.9°E, was pounded by 50-kt winds and 
33-ft seas. At 1200, the LOW was centered at 
51.5°N, 168.0°E, with a pressure of 956 mb. During 
this 24 hr, the KANEOKA MARU, JAPAN AZALEA, 
JUZAN MARU, SITKA MARU, SPINDRIFT ISLE, and 
a weather ship reported being buffeted by 40- to 50-kt 
winds. The KANEOKA MARU, 720 mi south of the 
center, encountered 39-ft swells. The SPINDRIFT 
ISLE had the highest winds of 50 kt. The center 
moved into the Bering Sea on the 9th,and the HAKUYO 
MARU, 200 mi southeast of the center, was pounded 
by 50-kt winds and 20-ft seas. Thecold water rapidly 
defeated the storm late on the 10th. 


On the 3d and 4th, another Tehuantepecer wind was 
reported by ships in the Gulf of Tehuantepec. At 0000 
on the 3d, a cold front had moved southeastward out of 
the Gulf States and lay across southern Florida onto 
the Yucatan Peninsula. A cold HIGH was centered 
near Brownsville, Tex. Only 10- to 20-kt winds were 
reported on the Bay of Campeche, north side of the 
narrow isthmus, and no land station reports were 
plotted on the south side. Four ships reported winds 
greater than 42 kt in the Gulf of Tehuantepec. On the 
3d, three ships reported the following winds and 
seas: MARITIME ACE, 52 kt and 30 ft;MELVILLE, 
45 kt and 17 ft; SEAMAR, 50 kt and 8 ft. On the 4th, 
the MARITIME ACE, headed due south, was still 
measuring 48-kt winds and 26-ft seas at 12.3°N, 
95.9°W, as the high winds spread south and westward. 
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Figure 53.--The surface weather map, at1200 Febru- 
ary 3, 1973, showing the cold air pouring across 
the isthmus into the Gulf of Tehuantepec. 





Figure 54, --This ATS-3 picture, taken at 1550 on the 
3d, shows the cloud cover associated with the 
synoptic situation above. Note the cloud-free area 
south of the Gulf of Tehuantepec, and the bowl-shaped 
are of clouds that mark the edge of the colder and 
drier air. 


The IRISH STAR found 42-kt winds and 20-ft seas, 
about 100 mi to the northeast. A weather map and 


satellite photo of this Tehuantepecer situation are 
shown in figures 53 and 54. 


This little jewel was mined in Manchuria, but polished 
in the mid-Pacific. The 1008-mb center passed 
through the Tsugaru Strait about 0000 on the 14th. 
Twelve hours later, the HIFI MARU, 200 mi west of 
the center, andtwoother ships were battered by 40-kt 
gales. The PACKING, sailing westward along 31°N, 
and about 173°E and 164°E contended with winds up 
to 48 kt and seas up to 39 ft over a 36-hr period. At 
1200 on the 15th, the ASIA MARU, near 37°N, 
173°E, 175 mi southeast of the LOW was buf- 
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feted by 50-kt winds. The storm continued tracking 
eastward and early on the 16th was at 43°N, 180°. 
The SHUKO MARU, 450 mi to the south, was rocked 
by 50-kt winds and 33-ft seas and swells. The fol- 
lowing ships reported 35- to 45-kt gales south and 
west of the center; CHOZAN MARU, HIFI MARU, 
HOHKOKUSAN MARU, OVERSEAS PROSPER, STEL- 
LA LYKES, SUNIMA, TOYOTA MARU NO, 1, and 
TOYOTA MARU NO. 12. At 1200 on the 16th, the 
KOREAN MAIL, at 41°N, 171°W, was blasted by 60 kt 
winds off her stern. Winds of 35 to 45 kt continued 
to blow in all quadrants as the LOW moved northeast- 
ward toward Alaska. The EASTERN BUILDER, near 
47.8°N, 169.1°W, measured 50-kt winds and 33-ft 
seas. The HONSHU MARU, 8° longitude to the west, 
had gale winds and 16-ft seas, but the swell had in- 
creased to 30 ft. The system now started to 
break down as a new LOW was discovered to the 
south. The division of energy and the vitality of the 
new LOW were too much for the dull and worn jewel 
as she was lost in the Alaska Peninsula on the 19th. 


This small storm was locatable on the charts for only 
48 hr and was of concern to mariners for only 24 hr. 
At 0000 on the 15th, a closed 978-mb LOW formed 
near48°N, 148°W, at the point ofocclusion of a frontal 
system. The GOIG reported 40-kt winds just ahead of 
the cold front. At 1200 that day, the TRUMPH, 200 
mi southeast of the 964-mb center, which was near 
53°N, 143°W, was lashed by 60-kt winds. Another 
ship, 160 mi south-southwest of the center also en- 
countered 60-kt winds. Cape St. James was engulfed 
with fog and 40-kt gales. At 0000 on the 16th, as the 
LOW approached the Alaska coast, it filled as fast as 
it deepened, and by 1200 was only a slight indentation 
in the surface isobar pattern. 


This 1007-mb LOW appeared south of Honshu Island, 
at 1200 on the 19th. It was in a hurry to leave, though, 
and 24 hr later was at 42°N, 152°E, and the pressure 
was 977 mb. The JEHE, north of the center, plowed 
through heavy snow blown by 40-kt winds. The LOW 
was now tightly wound with gale-force winds in all 
directions. The EASTERN BUILDER, 900 mi to 
the south, contended with 55-kt winds and 20-ft seas. 
The 1200 analysis on the 21st indicated a 
central pressure of 948 mb at 52°N, 165°E. The 
NANSHO MARU and the REIHO MARU, east and south 
of the center, encountered 40- and 45-kt winds, re- 
spectively. The Kuril Islands were blasted as Ostrov 
Urup was battered by a 50-kt storm and Ostrov Ketoy 
barely survived 90-kt. On the 22d, the LOW had 
moved into the Bering Sea and the central pressure 
started to rise. The WASHINGTON MAIL, near Rat 
Island in the Aleutians, was lashed by 55-kt winds 
and waves of 33 ft. Early on the 23d,the island of 
Ostrov Beringa was ravaged by 70-kt hurricane-force 
winds. Farther to the south of the LOW's center, 
35- to 45-kt winds were the order of the day. The 
WASHINGTON MAIL was bucking 50-kt winds with 
33-ft seas and high swells, 620 mi south-southwest 
of the storm. At this time, the pressure had risen to 
990 mb anda new LOW had developed on the front south 
of the Aleutians. Within hours, this upstart had en- 
compassed the circulation and was now the primary 
feature on the charts in that area. 


This LOWformed in a trough left behind by a previous 
LOW,which had moved up the Kuril Islands. At 1200 


247 





on the 24th,the 984-mb center was located near 40°N, 
155°E. A large circulation developed very rapidly 
and,by 0000 on the 25th,many ships were aware of its 
presence. The TRENTON, near 36°N, 151°E,battled 
a 60-kt crosswind from the northwest. The AMERI- 
CA MARU at 35°N, 159°E and the ORIENTAL LIGHT 
near 39°N, 158°E both experienced 55-kt storm 
winds. Gale winds extended as far as 1,200 mi south 
and southwest of the center, which was at 46°N, 
165°E. The LOW was on a northerly track and still 
deepening. It reached its lowest pressure of 956 mb, 
on the 26th,off the Kamchatka Peninsula. The extent 
of gale winds had decreased but not their speed. The 
BANARIO,CANADA MAILand PEARL VENTURE were 
buffeted by 50-kt winds from the southwest to the east 
of the center. The ANDREAS, about 550 mi to the 
south-southeast, tossed with only 48-kt winds, but 
the seas were 39 ft. The LOW had now curved west- 
ward and started a cyclonic loop. At the same time, 
the pressure also started rising. The AMSTE LHOF 
was riding out 50-kt winds and 50-ft swells about 300 
mi west of the Near Islands. In the same area, the 
JUNEAU MARU had struggled against a 55-kt storm, 
12 hr earlier. On the 1200 chart of the 27th, the 
LOW had split, straddling the Kamchatka Peninsula. 
Also, a small wave had developed on the front. These 
combined factors quickly weakened the circulation and 
pressure gradient, and the LOWthat formed in the Sea 
of Okhotsk became the dominant system. 


A general low-pressure area caused by the develop- 
ment and dissipation of a series of LOWS dominated 
the eastern ocean, between Hawaii and California for 
many days. The next to last of this series started a 
northerly track into the Gulf of Alaska on the 25th. 
The NOAA ship FAIRWEATHER, from Seattle to 
Hawaii, tangled with this LOW on the 25th. She was 
bounced around by 40-kt winds and seas of 20 to 25 ft. 
Early on the 26th, a frontal wave and LOW formed 
near 35°N, 141°W (300 mi north of Ocean Station Ves- 
sel "N"), At 1300 on the 26th, the FAIRWEATHER 
recorded a low pressure of 989 mb. By 1800, she was 
being beaten by a sustained 40-kt wind and 35-ft seas. 
(A more complete account of the FAIRWEATHER's 
encounter with this LOW will appear in the September 
issue, in "On the Editor's Desk.") Minimal gale- 
force winds had been reported in the area for the 
past 48 hr. As the LOW intensified and moved 
eastward, the winds picked up rapidly. At 2300 
on the 26th, the SEATRAIN LOUISIANA radioed 
a special report of 70-kt hurricane-force winds, near 
32°N, 136°W, about 190 mi south of the 987-mb 
center which was near 35.5°N, 136.0°W. The wind 
was accompanied by 26-ft seas and 33-ft swells. An 
hour later, at 0000 on the 27th, the CHICAGO, in the 
same general area (32.5°N, 138.1°W), was also 
ravaged by 70-kt winds. The seas had increased to 
60 ft by this time. No report of swell heights was 
included. Ocean Station Vessel "N" rode out 55-kt 
winds and 30-ft seas. The LOW rapidly moved north- 
eastward and crossed the California coast near San 
Francisco, about 0200 on the 28th. After that initial 
surge of strength, the storm assumed a more normal 
behavior with minimum gales. The CLARA MAERSK, 
headed southward near 30.3°N, 126.0°W, was the 
only ship to report winds as high as 35-kt for the next 
36 hr. At 0000 on the 28th, the report from the 
TONAMI MARU near 44.5°N, 133.0°W indicated 60- 
kt winds. This odd report was north of this LOW and 


(continued on page 263) 
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Table 7 


U.S. Ocean Station Vessel Climatological Data, 


North Atlantic 


Ocean Weather Station ‘BRAVO’ 56°30’N 51°00’W 








January and February, 1973 




























































































































































































MEANS AND EXTREMES 
DRY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) 
MONTH | MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR 
JAN [#1268 18 12 = 3.3 3,0 93015 |-14.9 1806 + 5.9 2.5 25 00 lel #29 09 364 5.0 #2709 [16.1 1812 = 6.7 9 3015 
Fes |-12.8 11 12 = 243 4.0 06 18 |=17.9 1800 +49 3.7 06 18 21 901 09 269 =e «925 12 15.3 1112 = 562 163 06 18 
MEANS AND EXTREMES — PERCENTAGE FREQUENCY OF CLOUD AMOUNT (OKTAS) — DAYS WITH SPECIFIED WEATHER —— 
PRESSURE (MB) TOTAL CLOUD Low CLouD RAIN VsBY WIND (KTS) | COMP %OBS NO 
rome 8& & OR < OB WITH OF 
MONTH] MIN DA HR MEAN MAX DA HR 0-2 3-5 6-7 OBSC | 0-2 3-5 6-7 OBSC | PCPN DRZL SNow TST ** 234248264 | DAYS PCPN OBS 
Jan | 975.3 16 21 994.5 101769 29 18 +7 «201 2943 6749 2el 1067 42.1 45.0 20 17 «#18 «(0 3 13 2 Of} 15 54.3 140 
Fes | 978.3 23 21 1005.5 1038.3 12 21 1.6 4.9 26,0 65.4 3.8 16+) 34.6 43.4 22 22 23 0 @ 15 2 1] 18 50,0 162 
** VV=90-93 AND/ 8 We4 COMP OB DAYS=COMPLETE OB DAYS 
Wind 
JAN WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) FEB WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) 
WIND SPEED (KNOTS) WIND SPEED (KNOTS) 
ote 4- 11- 22- 34- MEAN =m" 4- 11- 22- 34- MEAN 
DIR <4 10 21 33 47  >47/ TOTAL | SPEED DIR <4 10 21 33 47 =>47| TOTAL | SPEED 
C) 2.0 5.9 20 5 +0 8.4 15.7 N +0 140 2.3 5.8 1.0 +0} 10.0 22.9 
WE | 1.4 1.6 3.4 +0 a) +0 6.4 1061 NE Le lel 4.3 2.1 1.5 Led] adel 23.2 
E ) +0 +0 5 20 0 3 26.0 E 0 5 246 1.0 2.5 +0 606 26.2 
SE 7 +0 +0 1.4 20 +0 261 19.8 SE +0 +0 1.2 4.4 +0 +0 5.6 23.9 
s 0 7 2.5 3.4 +0 +0 6.6 2344 s +0 “0 a oe} 5 +0 8.2 25.2 
sw +0 1.4 4.8 Tel 2.3 20] 15-7 24.8 sw +0 207 6.6 5.4 1002 +0] 2469 27.3 
J x 1.3 6.1 10.9 = 15.0 +5 | 3465 29.5 J Led 1.6 5.6 8.4 467 +O] 2164 24.2 
nw +0 9 3.0 5.2 1463 +9 | 2463 33.6 nw 0 +7 2.2 8.1 lel oO] 1261 24.5 
CALM | 1.4 20 20 20 20 20 1.4 +0 CALM 20 0 +0 A) 20 20 +0 20 
TOTAL! 4.3 7.9 25.7 26.6 32.1 1.4 | 100.0 26.3 TOTAL| 2.2 Te? 26.4 41.2 2164 1.1] 100.0 25.0 
NUMBER MAX WIND VECTOR MEAN (DIR IN NUMBER MAX WIND VECTOR MEAN (DIR IN 
OF OBS DIR SPEED DA HR SPEED DIR DEGREES) OF OBS DIR SPEED DA HR SPEED DIR DEGREES) 
140 300 53 18 1030 18.3 277 182 060 70 23 1206 7.4 250 
Wave 
JAN WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) Fes WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) WAVE HEIGHT (METERS) 
= 1- 2- 3- 4- 6- 8- —_ 1- 2- 3- 4- 6-  6- 
DIR <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL DIR <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL 
N +S 6.8 143 5 +0 +0 +0 +0 91 +0 160 269 20 5 4 +0 0 4.8 
NE +2 Bee +0 +0 +0 +0 0 +0 3.6 NE ee De ee te oe oe ee | +0 12.2 
E 0 5 +0 +0 +0 +0 +0 +0 5 E 00 «2eh 1060 22 2c2 100 +0 +0 8.9 
SE +0 9 +2 4 +0 +0 +0 +0 1.4 SE +0 +7 el 5 +0 +0 +0 +0 1.4 
8 +0 20 oS 203 163 +0 0 +0 4el s 20 8160 263 6.0 5 +0 +0 +0 9.9 
sw 20 269 263 O68 240 +0 +0 +0 13.9 sw 20 306 Sel 4H 69) 808 +0 +0 23.8 
v ee Oe ee Oe +0 +0 29.8 ¥ +0 «eS Led 168 447 +0 +0 +0 19.5 
nw 20 260 «45 «B62 1069 1267 +0 +0 33.2 NW 20 «168 = Se2 665 262 +0 0 +0 15.7 
IND +043 +0 +0 +0 +0 +0 +0 4.3 IND 00 202d 5 +0 0 +0 +0 3.8 
CALM | 0 +0 +0 +0 +0 +0 20 +0 +0 CALM | .0 +0 +0 +0 +0 +0 +0 +0 +0 
TOTAL] .7 22.1 15.0 15.0 21.4 25.7 +0 +0 100.0 TOTAL] .0 17-0 308 25.3 1tb6l 7-7 lel +0 100.0 
NUMBER OF OBS 140 IND=INDETERMI NATE NUMBER OF OBS 162 IND=INDETERMINATE 
JAN WAVE PERIODS AND HEIGHTS (% FREQUENCIES) eB WAVE PERIODS AND HEIGHTS (% FREQUENCIES) 
—— WAVE HEIGHT (METERS) WAVE HEIGHT (METERS) 
PERIOD PERIOD 
IN 1- 2 23 4- 6- 8- IN i- 3 23 4- = 6- 8- 
SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL 
<6 o7 114 366 +0 +0 +0 20 0 15.7 <6 Te eee oo | 3 20 +0 +0 +0 9.3 
6-7 20-366 769 500 +0 +0 20 +0 1664 6-7 20 «Tek 2568 16.5 Tod +0 +0 +0 56.6 
8-9 0-269 «269 = 7469 = 1540 2060 +0 +0 48.6 8-9 +0 00 262 4.9 86.8 3.86 Led 0 20.9 
10-11 +0 +0 ee ot ee +0 +0 15.0 10-11 +0 +0 oS 2.7 22 3.0 +0 +0 9.3 
12-13 +0 +0 +0 +0 +0 +0 0 +0 +0 12-13 +0 +0 +0 +0 20 +0 +0 +0 +0 
>13 +0 +0 +0 +0 +0 +0 +0 +0 +0 >13 +0 +0 +0 +0 +0 0 +0 +0 +0 
IND | _.0 423 20 0 20 2000 4.3 IND 20 262 del 5S 0 4.0 os 3.8 
TOTAL | _.7 220) 15.0 15.0 2is¢ 2527 00 +0 TOTAL 20 17-0 30.8 25.3 16.) 7-7  iel +0 | 100.0 
NUMBER MAX WAVE HEIGHT IND= INDETERMINATE NUMBER MAX WAVE HEIGHT 
OF OBS HGT PER DIR TYPE DA HR OF OBS HOT PER DIR TYPE DA # 
140 7.5 9 290 SEA 01 00 (DIR IN DEGREES) 182 8.5 8 060 SEA 23 15 (DIR IN DEGREES) 
For each observation, the higher wave of the sea/swell group was select- 
ed f ization; if heig! ith t r 


*ALSO OCCURRED ON PREVIOUS OBSERVATIONS 


° equal, t 
period was selected; if periods were also equal, 
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Table 8 


CLIMATOLOGICAL DATA 





DRY BULB TEMP (°C) 


MEANS AND EXTREMES 


DEW-POINT TEMP (°C) 


Ocean Weather Station ‘CHARLIE’ 52°45’N 35°30’W 


January 





and February, 1973 





SEA TEMP (°C) 


AIR-SEA TEMP DIFFERENCE (°C) 





MIN 


DA HR 


MEAN 
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*ALSO OCCURRED ON 


PREVIOUS OBSERVATIONS 








For each observation, 
ed for summarization; 


period was selected; 
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MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX _ DA aR 
2163 19 09 405 10.6 2703 |= 7,0 19 00 1e4 69.7 = 27 03 4.8 #30 06 6e7 1262 03 21 8.5 1909 = 2.2 45 31 21 
= 2.5 28 06 5.0 19.2 1509 |= 6.1 03 00 165 8.7 15 12 1719 06 406 8.9 1609 & 6.9 28 06 +4 8.1 19 06 
MEANS AND EXTREMES — PERCENTAGE FREQUENCY OF CLOUD AMOUNT (OKTAS)— ;——— DAYS WITH SPECIFIED WEATHER —— 
PRESSURE (MB) TOTAL CLOUD LOW CLOUD RAIN VSBY WIND (KTS) | COMP %OBS NO 
8& 8& OR <1 oB with OF 
MIN HR MEAN MAX DA HR 0-2 3-5 6-7 OBSC| 0-2 3-5 6-7 OBSC | PCPN DRZL SNOW TsT™™ ** 234248264 | DAYS OBS 
963.0 13 09 997.4 1025.2 30 03 7o2 1760 2368 5109 | 17.0 3700 22.6 2346 28 28 «610 (lO 8 29 235 
984.3 O02 18 1016.9 1040-7 22 03 Tel 6.3 17.9 68.8 1368 1566 16.5 54.0 25 25 8 ° 12 is 3 24 21-9 224 
** VV-90-93 AND/OR W-4 COMP OB DAYS-COMPLETE OB oars 
Wind 
JAN WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) FEB WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) 
WIND SPEED (KNOTS) _-__ WIND SPEED (KNOTS) - ™ 
mei 4- 11- 22- 34- MEAN — 4- 11- 22- 34- MEAN 
men | <¢_)Y_i a? | som, | oe pin | <4 10 213347] _—>47|_toTaL | SPEED 
20 4 a) 2 20 20 201 18,0 N 4 4 3 7 20 +0 1.9 14.0 
NE 20 20 29 20 20 0 9 19.5 NE 20 20 1.5 4 20 0 1.9 15.7 
E 20 0 9 4 3 20 1.6 23.4 E 3 4 el 1.3 +0 0 3.0 17.8 
SE 20 1.0 1,9 1.8 1.6 4 6.7 25.6 SE ol 4 2.6 22 I +0 3.5 17.6 
s 20 3 4.7 10.0 6.1 4] 21.5 27.8 s 20 7) 5.7 8.1 3.0 +0] 17.7 25.4 
sw 20 1.9 3001 9.5 4.6 9 | 26.9 25.0 sw 20 9 7.8 15.4 5.9 +2] 3002 26.5 
¥ +0 1.4 7.3 14.7 6.8 20 | 30.2 26.2 . 20 17 7.6 11.9 4.8 3.3) 29.4 28.2 
NW 20 1.0 1.5 7.0 6 00 | 1062 2401 nw 0 el 6.0 5.4 2 oO] 1204 21.5 
CALM | .0 20 20 20 20 20 20 20 CALM 20 20 20 o . 0 20 20 
TOTAL| .0 6.0 28,1 44.3 20,0 1.7 | 100.0 TOTAL] .9 409 32,6 43.3 14.7 3.6] 100.0 25.2 
NUMB: MAX WIND VECTOR MEAN (DIR IN NUMBER WAX WIND VECTOR MEAN (DIR IN 
OF Ol DIR SPEED DA HR SPEED DIR DEGREES) OF OBS DIR SPEED DA HR SPEED DIR DEGREES ) 
23 170 60 13 1130 16.0 233 224 7 6 *12 8 209 
Wave 
JAN WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) Fes WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) _ WAVE HEIGHT i ee ae 
— - 2- 3- 4- 6- - — 1- 2- - 4- 8- 
DIR <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 TOTAL DIR <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 TOTAL 
20 +0 0 = 13 +0 4 20 +0 2.1 x 20 20 0 140 3 +0 +0 0 1.3 
NE 0 20 +0 20 20 0 20 +0 0 NE +0 20 20 4 20 +0 +0 0 “4 
E 20 +0 a) 20 3 20 20 1) 3 E 20 20 8 «167 20 +0 0 +0 2.5 
SE 20 a) 0 167? 268 4 20 +0 4.9 SE +0 20 7 ol ol 20 +0 -0 ” 
s 0 0 20 45 1001 7 “4 0 15.7 s *0 08 208 63 Sk +0 +0 +0 15.0 
sw 0 ee ee ee Ce ee 1) 4 0 26.3 sw 20 203 «bel 1068 860 1.9 3 +0 29.6 
w 20 +0 «Bed «700 1207? 106 20 +0 24.5 - ee ty ee ee os ee oe | 9 2740 
nw 20 20 +7 «206 1163 | 20 0 14.7 NW 0 6 46 (3600 8051S 4 0 13.5 
IND 20 20 eT? 206 72 20 20 a) 11.5 IND 20 202 Me 20 20 20 20 +0 9.8 
cam | 40 20 +0 20 20 20 0 0 20 CALM +0 20 20 20 20 +0 +0 0 | 20 
TOTAL] .0 +& 968 2660 586.7 463 2° 0 100.0 TOTAL] +0 Tel 2702 2950 25.9 6.7 363 9 100.0 
NUMBER OF OBS 235 IND=INDETERMI NATE NUMBER OF OBS 224 IND=INDETERMI NATE 
JAN WAVE PERIODS AND HEIGHTS (% FREQUENCIES) FEB WAVE PERIODS AND HEIGHTS (% FREQUENCIES) 
—— WAVE HEIGHT (METERS) ee WAVE HEIGHT (METERS) 
PERIOD PERIOD 
IN 1- 2- 3- 4- 6- 8- IN 1- - 3- 4- 6- 8- 
SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL SECONDS} <1 1.5 2.5 3.5 -5 7.5 9.5 >9.5 | TOTAL 
<6 20 4 167 4 20 20 20 +0 2.6 <6 20 409 Bel * 20 0 +0 +0 8.5 
6-7 +0 20 Sek He 47 +0 aT) +0 1961 6-7 +0 20 1368 16.7 405 a.) +0 0 33.0 
8-9 | .0 oO «Led 1208 2502 103 20 +0 40.4 8-9 “0 00 «202 2d 1b02 =) +0 “0 30.8 
10-11 20 +0 0 o9 17.9 167 a) 0 20.9 10-11 0 0 9 3 Se 5.0 4 +0 12.9 
12-13 | .0 20 +0 20 8368 ed 4 +0 3.5 12-13 0 20 0 7) 0 6 267 2 4.0 
>13 | .0 20 +0 20 20 0 20 +0 20 >13 20 20 20 20 20 “4 +0 +0 4 
IND | __.0 20 1.7 2.6 742 20 20 0 11.5 IND 20 202 eh 9 20 0 0 0 | 1063 
TOTAL | _.0 24 9.8 26.0 58.7 4.3 Ad 20 100.0 TOTAL 20 Yel 272 29.0 25.9 6.7 3ei 9 100.0 
NUMBER MAX WAVE HEIGHT IND= INDETERMINATE NUMBER MAX WAVE HEIGHT IND= INDETERMINATE 
OF OBS HGT PER DIR TYPE DA HR OF OBS HGT PER DIR TYPE DA HR 
235 8.0 12 170 SEA 13 09 (DIR IN DEGREES) 224 10.0 193 200 SEA 12 03 (DIR IN DEGREES) 





the higher wave of the sea/swell group was select- 


if heights 





ere equal, 


if periods were also equal, 


the wave with the longer 


the sea wave was used. 









Table 9 
CLIMATOLOGICAL DATA 


Ocean Weather Station ‘DELTA’ 44°00’N 41°00’W 


January and February, 1973 





MEANS AND EXTREMES 




































































































































































DRY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) 
MONTH | MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN” DA HR MEAN MAX DA HR 
JAN +9 «01 06 9.1 17.4 2618 |= 5.2 21 21 466 1466 2615 [11.1 922 21 1369 1668 0518 [13.1 01 06 = 4.8 41 2618 
FEB 3.3 03:03 12.2 16.6 2306 |= 1.3 28 09 9-3 15.0 25 03 | 12.4 #03 03 14.2 17.1 26 15 9.9 #02 21 - 2.0 2.0 22 12 
MEANS AND EXTREMES —— PERCENTAGE FREQUENCY OF CLOUD AMOUNT (OKTAS)—)——— DAYS WITH SPECIFIED WEATHER —— 
PRESSURE (MB) TOTAL CLOUD LOW CLOUD RAIN VSBY WIND (KTS) | COMP %OBS NO 
8& & OR OB WITH OF 
MONTH] MIN DA HR MEAN MAX DA HR 0-2 3-5 6-7 OBSC | 0-2 3-5 6-7 OBSC | PCPN DRZL SNOW TSTu ** 234248264 DAYS PCPN OBS 
JAN | 97762 08 00 1010.1 1032.0 01 21 3.3 11.8 31.63 53-7 9-8 2660 36.2 2840 28 «28 6 0 3 23 12 Of 29 25.2 246 
FEB |1004,4 1621 1023.7 1040.0 12 12 4.5 1265 24.6 5865 | 15.2 25.9 30.8 28.1 20 20 2 0 2 5 1 Of 28 28,0 22 
** VV=90-93 AND/OR W=4 COMP OB DAYS=COMPLETE OB DAYS 
Wind 
JAN WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) FEB WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) 
WIND SPEED (KNOTS) WIND SPEED (KNOTS) 
rape 4- 11- 22- 34- MEAN <—e 4- 11- 22- 34- MEAN 
DIR <4 10 21 33 47 >47/ TOTAL | SPEED DIR <4 10 21 33 47 >47]| TOTAL | SPEED 
7 20 ” 9 1.6 +6 0 41 22.3 20 269 +8 +0 +0 +0 367 10.5 
NE +4 oo] 6 4 +2 20 2.5 15.3 NE 4 262 2.5 1.) 20 +0 6.3 14.2 
E -c a) 3 +0 20 20 3 20.0 E 4 1.8 3.6 2.0 20 +0 7468 16.2 
SE +0 9 0 4 20 4 266 19.8 SE 20 +6 2.0 2.9 20 +0 5.5 22:2 
s Cc 3 2.3 71 5.5 1.6] 16.9 31.7 s 20 8 «12.6 «13.2 1.8 +0} 26.3 21.8 
sw 20 +0 3.3 7.9 4.5 6 | 16.5 29.7 sw +0 4-8 15,5 4.5 20 +0] 248 1644 
¥ 20 1.9 7.5 1068 1.6] 28.5 27.5 ¥ 4 16 5.6 4.2 162 +4] 1365 21.2 
NW +4 3 204 1362 ° 3.3 | 28.7 32.7 nw +0 1.5 3.5 2.0 1.9 4 9.3 22.0 
CALM | .0 0 20 +0 20 0 +0 +0 CALM a) +0 +0 20 +0 +0 a) 20 
TOTAL 8 5.3 18.3 41.5 26.4 7.7 |100.0 29.3 TOTAL] 2.2 1661 46.0 29.9 4.9 +9] 100.0 19.0 
NUMBER Xx WIND VECTOR MEAN (DIR IN NUMBE! MAX WIND R MEAN (DIR IN 
OF, Bs DIR SPEED pa a SPEED pir DEGREES) oF oes pis SPEED pa oe SPEED DIR DEGREES) 
Wave 
JAN WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) Fes WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) WAVE HEIGHT (METERS) 
om 1- 2- 3- 4- 6- 8- — 1- - 3- 4- 6- 8- 
DIR <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL DIR <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL 
. +0 +0 0 166 3 20 20 +0 1.9 N +0 «240 3 0 20 +0 +0 +0 2.4 
NE +0 20 8 +6 +0 +0 20 +0 1.4 NE 5 8 o2 «(149 20 +0 +0 +6 3.4 
E +0 20 +0 +0 20 +0 20 +0 20 E +8 +8 462 8 20 +0 +0 +0 6.6 
SE 20 +0 9 +0 +4 20 20 20 1.3 SE +6 3 269 Aelk 20 a) +0 +0 5.0 
s +0 00 «206 |= 50S 1260 = Led 4 +0 21.7 s 20 «85 1605 9.0 20d 0 +0 +0 36.3 
sw 20 20 4eT «968600 ol +0 +0 20.5 sw +0 904 609) 368) 207 +0 +0 20 22.9 
W +0 00 «265 1460 4.7 22 ) +0 23.8 + 20 bel 402 9 9 2.5 +0 +0 15.6 
NW +0 00 «565 Tek ed Seo 0 28.5 NW 20 160) 263 9 166 169 +0 +0 7.5 
IND +0 +0 +0 4 4 +0 20 +0 +8 IND +0 5 +0 20 20 0 +0 +0 5 
cam | +0 20 20 +0 +0 20 20 +0 20 CALM | «0 20 0 20 20 +0 +0 20 20 
TOTAL! +0 20 176k 3960 3201 869 268 70 | 100.0 TOTAL 168 2964 3766 18.6 To2 564 0 +0 100.0 
NUMBER OF OBS 246 IND=INDETERMINATE NUMBER OF OBS 221 IND=INDETERMINATE 
JAN WAVE PERIODS AND HEIGHTS (% FREQUENCIES) FEB WAVE PERIODS AND HEIGHTS (% FREQUENCIES) 
a WAVE HEIGHT (METERS) WAVE HEIGHT (METERS) 
PERIOD PERIOD 
IN 1- 2. 3- 4. 6- 8- 1- 2- 3- 4- 6- 8- 
SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL 
<6 | .0 0 8 2.0 +0 +0 20 +0 2.8 <6 | 168 2163 12-2 1.8 20 3 +0 +0 37.6 
6-7 | +0 20 1160 1262 6.5 0 20 +0 31.7 6-7 +0 504 1469 10.9 247 +0 +0 +0 33.9 
8-9 | «0 20 «563 1969 19.9 6.9 268 +0 56.9 8-9 20 263 1000 5.4 3e2 Led +0 +0 22.2 
10-11 | +0 +0 0 45 363 +0 20 +0 7.7 10-11 +0 +0 5 oS 1e% 3.6 +0 +0 5.9 
12-13 | +0 +0 +0 +0 +0 +0 +0 +0 20 12-13 +0 +0 20 0 20 +0 +0 +0 +0 
>13 | -0 a) +0 +0 +0 +0 20 +0 +0 >13 +0 0 +0 +0 20 +0 0 0 0 
inp | .0 +0 +0 4 4 20 +0 +0 +8 IND 20 5 20 +0 20 +0 +0 +0 5 
TOTAL | .0 20 1761 39-0 32.1 869 268 +0 100.0 TOTAL | 1.8 2944 37.6 18.6 7.2 5.4 +0 +0 100.0 
NUMBER MAX WAVE HEIGHT IND= INDETERMINATE NUMBER MAX WAVE HEIGHT IND= INDETERMINATE 
OF OBS HGT PER DIR TYPE DA HR OF OBS HGT PER DIR TYPE 
9.0 8 300 SEA 13 18 (DIR IN DEGREES) 221 7.5 10 300 SEA 02 12 (DIR IN DEGREES) 


*ALSO OCCURRED ON PREVIOUS OBSERVATIONS 





For each observation, 
ed for summarization; 
period was selected; 


254 





the higher wave of the sea/swell group was select- 
t 


if hei 


gh 
if period: 


equal, 


ts 
is were also equal, 


the wave 
the 





h the longer 
sea wave was used. 














Table 10 


CLIMATOLOGICAL DATA 
Ocean Weather Station ‘ECHO’ 35°00’N 48°00’W 





January and February, 1973 

































































































































































MEANS AND EXTREMES —___— _ —— 
DRY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) 
MONTH | MIN DA HR MEAN MAX DA HR MIN DA HR MEAN WAX DA HR | MIN DA HR MEAN MAX DA HR | MIN DA HR MEAN MAX DA HR 
JAN 11.0 0503 16.5 20.8 14 21 165 05 09 Lle2 18.3 021 18 | 17.2 15 09 1953 20.6 #1612 [+ 6.4 0503 - 2.7 1.7 21 12 
FEB 14,0 20 21 18.1 20.5 22 00 5.8 19 21 13.8 18.4 26 18 16.1 #04 09 12 > 4.0 2021 - .7 2.5 22 00 
MEANS AND EXTREMES —— PERCENTAGE FREQUENCY OF CLOUD AMOUNT (OKTAS) —)——— DAYS WITH SPECIFIED WEATHER — 
PRESSURE (MB) TOTAL CLOUD LOW CLOUD RAIN VSBY WIND (KTS) | COMP %OBS NO 
8& 8& oR <1KM OB WITH OF 
MONTH) MIN DA HR MEAN MAX DA HR 0-2 3-5 6-7 OBSC 0-2 3-5 6-7 OBSC | PCPN DRZL SNOW TSTw ** =34>48>64 | DAYS PCPN OBS 
JAN | 99005 07 18 1018.6 1038.1 02 00 | 12.2 15.5 40.5 3168 | 31.8 30-4 22.3 15.5 io «(10 °o 0 C) 11 : |} 17 13.5 148 
FEB [1008.0 22 09 1622.2 103346 904 06 | 10.5 25.7 30.9 33.0 | 30.4 3566 19.9 i6s1 4 ° 8° ° 4 1 22 «(13.1 «191 
** VV-90-93 AND/OR W=4 COMP OB DAYS=COMPLETE OB DAYS 
Wind 
JAN WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) Fes WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) 
WIND SPEED (KNOTS) WIND SPEED (KNOTS) —— 
cae: 4- 11- 22- 34- MEAN ae - 11- 22- 34- MEAN 
DIR <4 10 21 33 47 >47| TOTAL | SPEED DIR <4 io Ck 33 47 > 47 | TOTAL | SPEED 
.? 1.7 1.7 6.1 7 +0 10.8 22.4 N 20 5.4 2.9 0 +0 0 8.2 10.5 
NE 20 8 2 2.9 20 +0 3.9 21.7 NE 5 1.3 4 1.0 20 +0 3.3 14,3 
E c 1.2 2.4 +0 0 20 3.5 11.7 E 20 14 8.2 2.6 4 +0] 12.7 16.5 
SE +0 1.5 8 20 20 0 2.4 9.4 SE 20 2-7 20.3 8.4 3.8 7) 35.9 20.9 
s 0 1.2 6.4 9.0 1.7 +0 18.2 23.3 Ss 0 364 11.9 4.7 2.0 4 22-4 19.7 
sw 20 2.2 3.9 9.6 1.9 +7] 18.2 24.4 sw 0 1.8 2.1 5 . 0 4.6 
¥ +7 3.9 5.1 5.4 7.4 2.0] 24.5 27.0 7 +0 0 2.1 2.0 a) +0 4-1 20.3 
NW -c 3 6.6 3.3 2.5 20] 17.7 24.8 NW 0 3.3 2.4 7 0 +0 6.3 13.8 
CALM 7 0 20 +0 0 +0 +7 0 0 0 +0 0 
sora. 2.0 12.8 27.0 4162 1402 2.7 | 100.0 23.7 19-4 50.3 19.9 63 1.0 
NUMBER WIND VECTOR MEAN (DIR IN MAX WIND VECTOR MEAN (DIR IN 
OF OBS DIR SPEED DA HR SPEED DIR DEGREES) OF OBS DIR SPEED DA HR SPEED DIR DEGREES) 
148 240 57 15 0120 12.5 204 191 22 11 10.3 145 
Wave 
JAN WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) FEB WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) WAVE HEIGHT (METERS) 
— 1- 2- 3- 4- 6- 8- —_ 1- 2- 3- - 6- 8- 
DIR <1 1.5 5 3.5 5.5 7.5 9.5 >9.5 TOTAL DIR <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 TOTAL 
N +0 . +2 169) 1 a) +0 0 ll. N 0 168 166 0 20 P) +0 +0 3.4 
NE 0 0 +3 1.4 0 +0 0 +0 1.7 NE 0 1.2 7 0 0 0 Q 1.8 
E +0 +7 1.9 0 +0 0 +0 +0 2.5 E +0 2-9 3.5 5 i.3 0 -0 Q 8.2 
SE +0 +0 0 +0 0 +0 20 0 0 SE 00 16s7 506 5.8 5.6 i +0 0 31.8 
s +0 +7 5.7 3.2 2.2 +0 0 +0 11.8 s +0 6.7 4.7 6.3 1.4 1.8 +0 ) 20.9 
sw +0 0 169 Se? 267 7 +0 +0 11.0 sw 20 9 8 +7 0 n) 0 2.5 
. 20 +0 2.2 2.0 9.1 7.8 +0 0 21-1 . 0 a) 4. 2.5 0 ° a) ) 4.5 
NW 20 «267 = 9B 100d = +0 0 33.3 NW 20 Le? ”? 20 20 ") Q 9.0 
IND +0 2.0 4.7 7 +0 +0 +0 0 7.4 IND +0 8.4 361 4.2 20 20 +0 co} 15.7 
CALM 20 +0 0 +0 0 20 20 +0 +0 CALM 0 0 20 0 a) +0 t) 0 20 
TOTAL +0 8.8 31.8 25.0 25.0 965 +0 «0 100.0 TOTAL 20 37-7 31.9 19.9 8.4 2.1 +0 +0 100.0 
NUMBER OF OBS 148 IND=INDETERMINATE NUMBER OF OBS 191 IND=INDETERMINATE 
JAN WAVE PERIODS AND HEIGHTS (% FREQUENCIES) Fee WAVE PERIODS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) __ WAVE HEIGHT (METERS) 
PERIOD PERIOD 
IN 1- 2- 3- 4- 6- 8- IN 1- 2- 3- é= 6- 8- 
SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 TOTAL SECONDS <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 TOTAL 
<6 +0 +7 164 +0 +0 +0 20 +0 2.0 <6 +0 26.7 6.3 5 0 +0 +0 0 33.5 
6-7 +0 3.4 12.2 6.1 0 +0 0 0 21. 6-7 +0 2-1 13.6 8.9 3.7 +o +0 0 28.3 
8-9 +0 2.7 10.8 12.2 15.5 +0 +0 +0 41.2 8-9 +0 5 6.4 5.8 4.2 2.1 «v +0 20.9 
10-11 +0 +0 2.7 6.1 9.5 9.5 0 +0 27.7 10-11 +0 +0 5 5 0 0 +0 0 1.0 
, 12-13 +0 +0 +0 +0 +0 +0 +0 +0 +0 12-13 20 +0 +0 +0 5 +0 0 vu 5 
| i ee a a ee a ee +0 pis] 6 08 © © 08 © 08 20 
| IND 20 2.0 4.7 +7 +0 +0 +0 +0 7.4 IND A ee td 3.1 442 20 +0 +0 20 15.7 
: TOTAL +0 8.8 31.8 25.0 25.0 9.5 +O +0 100.0 TOTAL 20 37-7 31-9 19.9 6.4 2.1 +0 +0 100.0 
| NUMBER MAX WAVE HEIGHT IND= INDETERMINATE NUMBER MAX WAVE HEIGHT IND= INDETERMINATE 
OF OBS HGT PER DIR TYPE DA HR OF OBS HGT PER DIR TYPE DA HR 
148 7.0 Ll 280 SEA os 15 (DIR IN DEGREES) i191 7.3 9 160 «SEA 22 12 (DIR IN DEGREES) 
For each observation, the higher wave of the sea/swell group was select- 
ed for summarization; if heights were equal, the wave with the longer 
*ALSO OCCURRED ON PREVIOUS OBSERVATIONS period was selected; if periods were also equal, the sea wave was used. 
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Ocean Weather Station ‘HOTEL’ 38°00’N 71°00’W 





DRY BULB TEMP (°C) 


DEW-POINT TEMP (°C) 


MEANS AND &E) 


Table 11 
CLIMATOLOGICAL DATA 





January and February, 1973 





TREMES 


SEA TEMP (°C) 


AIR-SEA TEMP DIFFERENCE (°C) 







































































































































































MONTH MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR 
JAN 4 30 15 9.8 20,5 01 09 - 5.8 30 21 4-9 17.3 #01 21 13.0 #30 09 1765 2402 oe 18 20.4 £09 06 - 7.7 5.7 23 06 
FeB +2 18 12 9.0 18.2 15 15 =~ 664 18 12 404 17.5 15 15 10.0 20 00 1661 2343 15 15 r 12 09 = Tel 3.8 02 21 

MEANS AND EXTREMES —— PERCENTAGE FREQUENCY OF CLOUD AMOUNT (OKTAS)— ,———— DAYS WITH SPECIFIED WEATHER ——— 

PRESSURE (MB) TOTAL CLOUD LOW CLOUD RAIN VSBY WIND (KTS) | COMP %OBS NO 
pet we 8& 8& OR <1 OB WITH OF 
MONTH) MIN DA HR MEAN MAX DA HR 0-2 3-5 6-7 OBSC 0-2 3-5 6-7 OBSC PCPN DRZL SNOW TSTu ** 234248264 DAYS PCPN OBS 

JAN 991.2 29 09 1017.6 1033.5 03 15 11.6 13.6 31.0 43.8 23.66 2664 33.5 1665 19 19 6 1 2 13 1 ° 26 17.8 242 
FER 994.9 22 18 1017.8 1036.3 #01 15 6.8 1365 3363 4604 23.2 1769 43.5 15.65 20 20 4 2 4 ll 5 1 24 28.5 207 
** VV-90-93 AND/OR W-4 COMP OB DAYS=-COMPLETE OB DAYS 
Wind 
JAN WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) Fes WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) 
WIND SPEED (KNOTS) WIND SPEED (KNOTS) 
rae 4- 11- 22- 34- MEAN ae 4- 11- 22- 34- MEAN 
DIR <4 10 21 33 47 >47| TOTAL | SPEED DIR <4 10 21 33 47 >47 | TOTAL SPEED 
ee 20 2.7 10.7 4.9 3 0 18.6 1747 5 1-0 3.0 3.7 3.1 1.4 12.8 28.8 
NE el 5 3.9 2.2 0 0 6.7 17.6 NE 5 2-2 8.8 2.3 el 1.9 19.8 24.8 
E 3 1.4 4 0 0 0 242 Fel E 0 12 lel 1.6 “0 0 3.9 17.5 
SE 4 1.3 1.4 el 20 0 3.3 11.2 SE 0 264 8 1.9 «0 0 5.2 17.0 
s 0 3 2.7 3.5 1.2 0 7.7 24-1 s 4 0 2.3 1.4 2.3 0 664 27.3 
sw 5 1.4 3.0 1.8 7 +0 7.4 1663 sw +6 1e4 1.7 1.0 el +0 4.8 14.4 
v 3 1.8 12.5 7.5 1.8 0 23.9 206 v 4 3.3 4.6 2.4 5 0 llel 16.3 
NW 0 2.9 5.4 16.0 5.5 0 29.8 2464 NW +6 5.0 12.4 14.6 169 20 34.5 20.5 
CALM 4 0 0 0 0 0 4 20 CALM 1.4 0 0 0 20 0 1.4 0 
sora. 2.1 12.4 40.1 36.0 9.5 +0 | 100.0 20.2 sora. 4.3 1644 34.8 29.0 12.1 3.4] 100.0 21.5 
NUMBER WIND VECTOR MEAN (DIR IN NUMBER MAX WIND VECTOR MEAN (DIR IN 
FP Tio PAs 23 0900 wo Fore 30 te 31 1500 ee 
Wave 
JAN WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) Fes WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) WAVE HEIGHT (METERS) 
rt 1- 2- 3- 4- 6- 8- — 1- 2- 3- 4- - 8- 
DIR <1 . 2.5 3.5 5.5 7.5 9.5 >9.5 TOTAL DIR <1 1.5 2.5 3.5 5.5 7. 9.5 >9.5 TOTAL 
+. +0 . . . 0 +0 0 0 21.0 . 1.9 5-0 3. 1.6 2.1 3.3 4 0 18.0 
NE 20, 1.0 1.3 4 +0 0 0 0 2.8 NE 20 1063 6.6 2.5 4.5 1.4 6 0 26.0 
E 4 «0 1.2 0 +0 +0 +0 +0 1.7 b +0 3-0 2.7 1.2 0 0 0 0 6.9 
SE +0 1.3 29 0 0 «0 0 0 2.3 SE 0 +2 1.1 el 1.0 0 0 0 2.4 
8s +0 5.2 5.9 3.6 1.7 +0 0 0 16.3 s +0 2.9 2.4 5 1.8 5 0 0 8.1 
sw 1.2 3.4 3 +2 8 +0 0 0 6.0 sw 1.4 1-8 1.4 5 6 0 0 0 5.8 
w «0 9.5 6.7 +6 261 +0 +0 0 20-9 ¥ 1.8 3-4 +7 2.2 7 20 +0 0 8.8 
NW «0 4.8 8.8 6.2 6.6 «0 +0 «0 26.3 NW 1-1 72 4.8 7.4 2.4 ol 0 0 2341 
IND ee ee ee ee ee, ee ee | 8 IND 0 30 8 @& co 0 0 of 1.0 
cam | +0 +0 +0 20 +0 0 20 +0 +0 CALM +0 20 +0 0 20 +0 +0 +0 +0 
TOTAL 1e7 3361 3668 1764 1162 0 0 0 100-0 TOTAL 6.3 3468 2347 15.9 1320 5.3 1.0 +0 100.0 
NUMBER OF OBS 242 IND=INDETERMINATE NUMBER OF OBS 207 IND=INDETERMINATE 
JAN WAVE PERIODS AND HEIGHTS (% FREQUENCIES) FEB WAVE PERIODS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) WAVE HEIGHT (METERS) 
PERIOD PERIOD 
IN 1- 2- 3- = = 8- IN 1- 2- 3- 4- 6- 8- 

SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 TOTAL SECONDS <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 TOTAL 
<6 1.7 24.0 20.2 «4 0 +0 0 0 46.3 <6 5.3 21.7 3.4 1.0 0 0 0 0 31.4 
6-7 «0 8.3 14.9 15.3 6.2 “0 0 0 44.6 6-7 160 Alel 1764 13.5 8.2 0 0 0 51.2 
8-9 +0 0 1.7 1.7 5.0 0 +0 0 8.3 8-9 0 5 2.9 1.4 4.8 2.9 0 +0 12.6 

10-11 | «0 20 +0 +0 +0 +0 20 +0 +0 10-11 +0 +0 +0 +0 0 244 5 +0 2.9 
12-13 0 20 +0 +0 +0 0 20 +0 20 12-13 20 7) 0 0 20 +0 3 +0 5 
>13 +0 +0 +0 +0 +0 +0 0 +0 0 >13 20 5 +0 +0 0 20 0 +0 5 
IND 0 +8 +0 +0 +0 +0 0 +0 8 IND 20 1.0 +0 +0 20 0 0 0 1.0 
TOTAL | 167 3341 36.8 1764 L1e2 +0 +0 +0 100-0 TOTAL 6.3 3468 23.7 15.9 13.0 5.3 1.0 0 100.0 
NUMBER MAX WAVE HEIGHT IND= INDETERMINATE NUMBER MAX WAVE HEIGHT IND= INDETERMINATE 

OF OBS HGT PER DIR TYPE DA HR OF OBS HGT PER DIR DA HR 
242 5.5 7 320 SEA 07 21 (DIR IN DEGREES) 07 6.5 12 030 SEA 1115 (DIR IN DEGREES) 
For each observation, the higher e of the /swell selected for 


*ALSO OCCURRED ON PREVIOUS OBSERVATIONS 
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Table 12 


Selected Gale Observations, North Atlantic 
January and February 1973 























Vessel Nationality 
NORTH ATLANTIC OCEAN 
MV MOSGULF NORWEGIAN 3| 37.8 N 59.3 W 12) 30m 42 5 
SS EXPORT FREEDOM AMERICAN | 3 | 4065 23.8 We 00} O48 45 2 
MV BELLA MAERSK DANISH : 2 44.3 43.4 Wo 18 20 44 5 
USCGC INGHAM AMERICAN | 4 | 50.0 40.6 Wi 03] 16M 44 i 
USCGC DUANE AMERICAN | 4 | 4701 49.6 We 03] 33M 46 2 
USCGC DUANE AMERICAN 6 | 44.8 q 59.7 W OO} 29M 44 5 
usccc pede agama AMERICAN | © | 42.3 46.1 We OF 16 42 2 
USCGC INGHA AMERICAN | 7/|40.3 N 66.0 W 21) 31) SO 2 
ss Esso SAN" FRANCISCO AMERICAN | 7] 39.0 70.0 Wi 12) 36 45 5 
SS CAVALA LIBERIAN 7 | 40.8 63.5 We 18 29) 45 1 
SS AFRICAN METEOR AMERICAN 7 | 38.5 q 36.2 W 12) 20 «45 5 
USCGC ACTIVE AMERICAN 7 | 39:9 69.7 We 06 31) 45 10 
USCGC WINNEBAGO AMERICAN 7 | 36.3 51-2 Wo 21) 29m 47 2 
USCGC DUANE AMERICAN 7 | 4304 68.3 Wo 06 31) ™ 42 5 
SS CAVALA LIBERIAN . 4165 N 62.3 W 00] 29) 45 2 
MV BANGOR NORWEGIAN 8 | 48.8 " 24.8 W 18 17 «45 2 
USCGC ACTIVE AMERICAN 6) 40.0 N 70.2 W 00} 32 46 3 
USCGC WINNEBAGO AMERICAN 8 | 35.7 52.8 W C9 30m 46 2 
USCGC CHAUTAUQUA AMERICAN | 8 | 3747 59.5 W 03 30 50 1 
USCGC WINNEBAGO AMERICAN | 9 | 35.2 55.1 W 00 26m 42 s 
S$ DOCTOR CYkES AMERICAN | 10/ 43.9 N 18.2 W 00 17 45 5 
USCGC WINNEBAGO AMERICAN | 10/ 33.0 N 62.1 W 00 26m 42 5 
MV ATLANTIC FOREST NORWEGIAN 11 | 40.5 38.9 W 00} 33m 52 5 
SS RED JACKET AMERICAN | 11 | 40.7 N 31.0 W 12 26 55 10 
SS GULFCREST AMERICAN 12 | 27.7 N 90.8 00 01) 45 10 
USCGC MUNRO AMERICAN 13 | 53.3 N 47.7 Wo O09 32/6 77 5 
MV STOLT BRALI | NORWEGIAN 13 | 43.6 N 26.5 we 18 22 44 200 
ss TRINITY | AMERICAN 13 | 32.1 N 72.0 w 18) 33) 50 1 
SS wAcoSTa | AMERICAN | 13 | 33-64 N 71.9 W 18 02 45 2 
SS ESSO BOSTUN AMERICAN | 13 30.0 N 80.0 W) 00} 02 50 5 
My CONASTOGA | LIBERIAN | 13 | 33.4 N 72.1 W 18) 35) ™ 57 1 
SS AMER ACCORD | AMERICAN 13 | 46.0 N 3660 W| 18 27 48 200 
SS AMER ACE | AMERICAN 1343.5 N 33.5 We 12) 22) 50 5 
MV LONG CHARITY | NORWEGIAN 13 | 5162 N 36.0 W 06 14 50 1 
SS RED JACKET | AMERICAN } 13) 41.0 N 44.0 W 12) 28. 45 5 
j j 
USCGC MUNRO | AMERICAN 14 | 54.2 N 48.8 W OO} 27m 56 2 
SS UNIVERSE KAWAIT | LIBERIAN | 14/|45.8 MN 12.2 W 12 23) 47 2 
ESSO ZURICH | AMERICAN | 14| 30.7 N 66.4 W 00 25) 45 5 
SS GREAT REPUBLIC | AMERICAN | 14| 36.7. 18.9 W 12) 20, 47 1 
SS ADM WM CALLAGHAN AMERICAN | 14/3761 N 5652 iW) 18 85) 100 200 
SS AMER ACCORD | AMERICAN | 16] 46.2 N 35.5 W 00 27) 45 5 
MV OLIVIA MAERSK DANISH | 16| 46.7 N 09.5 W 12 18 47 1 
MV LONG CHARITY | NORWEGIAN | 14| 5368 .N 3063 W 00} 21) 50 5 
SS MADAKET AMERICAN 14 | 43.5 N 28.6 W 12 26 50 5 
MV MOSENGEN | NORWEGIAN 14 | 38.7 N 58.0 W 12) 06 ™ 60 2 
MV MP GRACE | LIBERTAN 14/42.5 N 23.5 W 18 30, 46 
MV IRISH STAR | IRISH 15 | 35.9 N 40.2 W 12) 29 47 
SS MADAKET AMERICAN | 15 | 43.2 N 29.8 W 12 14 45 
SS ORE CHIEF LIBERIAN | 15 | 39.0 N 27.2 W 18 24 55 
MV M P GRACE | LIBERIAN | 15 | 4066 N 27.6 WH 18 24 57 . 
SS STAGHOUND AMERICAN 15 | 45.0% 29.1 W 18 06 80 5 
USNS VICTORIA | AMERICAN 15 | 43.1 N 27.9 W 18 22) 50 2 
ss UnivERse KAWAIT LIBERIAN 151 43.4N 1267 W 00 27 45 10 
S$ ZIM TOK GERMAN | 15 | 38.4 N 33.0 4 18 31) 50 5 
SS ORE VENUS LIBERIAN | 16/| 39.0 N 14.5 W 12 27 50 1 
MV OLIVIA MAERSK | DANISH |} 16/4161 N 11.7 W 12 23) 47 1 
MV M P GRACE | LIBERIAN =| 16/ 40.2 N 27.9 W 09 30 50 5 
MV PACIFIC SWEDISH 16 | 46.5 N 10.3 W 18 10 50 2 
SS ORE CHIEF LIBERIAN 16 | 40.5 .N 23.7 W 068 31) 51 2 
SS ORE METEOR | LIBERIAN 16 | 45.6 N 1065 W 12 13) 50 5 
| 
SS UNIVERSE KAWAIT | LIBERIAN | 16134.9N 15.2 W 12 30, 47 5 
USNS VICTORIA | AMERICAN | 16| 42.9.N 29.2 W 00 32 60 2 
MV AMOCO BRISBANE | LIBERIAN | 16/4269 .N 1061 W 008 26 50 5 
S$ AFOUNDRIA AMERICAN | 16/32.8N 75,0 W 00 27 50 5 
MV OLGA MAERSK | DANISH 16 | 40.4 N 26.6 W 00} 23) 60 1 
SS GREAT REPUBLIC AMERICAN | 17/36.4N 43.5 W 12 16 55 1 
MV AMOCO BRISBANF | LIBERIAN | 17/4200 N 1062 4 06 28 50 5 
SS ORE METEOR | LIBERTAN 17| 44.0 N 13.1 W 06 36 50 5 
MV OLIVIA MAERSK | DANISH 17| 40.6 N 1263 W 00 29 46 2 
SS ORE CHIEF | LIBERTAN | 17) 4168 N 20.4% 00 35) 45 5 
MV ELISABETH BOLTEN GERMAN 18/ 41.0 N 30.4 W 008 21 48 
SS AMER COURTER | AMERICAN 18 | 53.2 N 31.4 W 12, 27) 42 200 
SS AMER COURIER | AMERICAN 19 | 48.8 N 40.7 W 12 28 45 200 
SS ORE SATURN LIBERIAN 20 | 44.2 N 17.9 W OO} 27 45 5 
MV CARCHESTER LIBERIAN 21 | 40.7 N 63.7 4 08 25 45 2 
SS AMER COURTER | AMERICAN 21 | 39.4 N 59.5 W 18 30 54 10 
MV pores ioe | NORWEGIAN 21| 43.8 N 48.1 W 12 20 45 2 
MV ROLAN SWEDISH 21 | 36.0 N $6.4 W 12 31) 45 5 
Mv PRINCE OF FUNDY SWEDISH 21 | 4367 N 66.7 4 18 35) 47 25 
USCGC SPENCER — 21/ 43.5% 59.3 W 18 O01 M 46 1 
MV MOSTANGEN | NORWEGIAN | 21 | 38.5 .N 56.5 W 12) 274 45 2 
MV MOSENGEN | NORWEGIAN | 21 | 3762 N 59.2 W 06 26M 42 10 
SS AMER COURIER | AMERICAN 22 | 36.7 N 61.3 W 00 36 50 5 
USC€GC TANEY AMERICAN 25| 45.8 N 43.0 W 15) 20m 42 5 
SS LASH ESPANA AMERICAN 25| 39.2 N 5369 W 06 22) ™ 42 2 
SS AMER ACCORD AMERICAN 26 | 47.2 35.7 W 18 19 45 5 
SS EXPORT FREEDOM AMERICAN 26 | 40.7 46.5 W 12 34 48 2 
SS DELTA URUGUAY AMERICAN 26 | 14.7 73.6 4 068 08 50 ic 
USCGC SPENCER AMERICAN | 26 48.7 40.7 W 18 19m 46 5 
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Wind 
Vessel Speed 4 Peniod 

deg. deg. it. code Kir _| Sea | sec. sec | ft 
NORTH ATLANTIC OCEAN JANe 
SS AMER ACCORD AMERICAN 27 | 46.4 39.7 Wi 06 17) 45 5 NM) O02] 100555) 12.8) 13.4 68 /19.5) 19 8 | 24.5 
USCGC ESCANABA AMERICAN 29 | 40.7 67.5 WH 18) 26m 55 5 NM 07 989.5, 8.9) 6.9 5/| 8 17) 8 | 14.5 
SS EXPORT AIDE AMERICAN 29 | 3765 55.6 Wi 12) 26 54 5 NM O02; 10132) 16.9) 20.6) 7/10 
S$ ESSO WASHINGTON AMERICAN 29 | 32<3 75.8 Wi 18) 27) 45 10 NM 02 | 1005+)) 19.5) 2005) 5/| 8 
MV ATLANTIC FOREST NORWEGIAN 30 | 37.2 55.1 We 18) 19m 45 2 NM 64 | 1010.0) 19.2) 1840) 13 
SS EXPORT AIDE AMERICAN 30 | 3764 59.2 Wi 06} 18) 50 5 NM) 03 | 1004-7) 20.0) 2005) 9/21 24 9 | 21 
USNS WYANDOT AMERICAN 30 | 34.3 O7.1 We 18 31) 45 10 NM O02 | 101562) 11.0) 19.5) 6/10 31) 7 /| 14.5 
SS AMER LEGEND AMERICAN 31 | 43.6 45.0 We 06 23) 45 10 NM} 02] 101953) 26,1) 15.6) 5 | 12.5) 
UCEAN STATION VESSELS 
ATLANTIC 8 
USCGC MUNRO AMERICAN 17 | 5567 51.6 We 12) 30M 48 2NM B65 986.2) - 5.4 3.9) 9 | 23 
uSCGC MUNRO AMERICAN 18 | 56.5 52.0 We 18 29M 48 1 NM 85 989.6) 10.0) 3.69 9/2) 
USCGC MUNRO AMERICAN 19 | 5602 51.0 W OO 30m 45 2NM 85 99100} = 9.7) 208) 9/22 
USCGC MUNRO AMERICAN 21 | 55.6 52.0 We 21) 30m 43 2 NM 65 96203} =- 3.8) 309 8 | 16.5 
USCGC MUNRO AMERICAN 22 | 5548 52-1 We OO} 31) M 43 2 NM 6s 98302)= 5.1) 303) 9/18 
USCGC MUNRO AMERICAN 23 | 56.0 50.2 We 00} 31) m 47 1 NM 65 988.2) = 0.3 3.3) 10 | 24.5 
ATLANTIC ¢ 
USCGC GALLATIN AMERICAN 4 | 5204 36.2 We 06 13) 42 5 NM 02 99453) 7.8) 7.8) 8 | 16.5 
USCGC GALLATIN AMERICAN 11 | 52.6 36.1 Wo 21) 28 42 5 .NM O71 97855) O.2) 7.8) 7 | 14.5 
USCGC GALLATIN AMERICAN 13 | 51-4 34.9 We 21) 23) 56 2 NM 80 967.0} 1.8 78) 10 | 26 
USCGC GALLATIN AMERICAN 14 | 51.5 35.0 Wh 03} 28 45 5 NM) O07 97609} 3.0) 78) 9/22 xx) xX | 22 
USCGC GALLATIN AMERICAN 17 | 5202 33.9 We O39} 25) 43 5 NM OL 98753) 4.8) 607| 8 | 16.5) XX) X/ 14.5 
US€GC GALLATIN AMERICAN 26 | 51.9 36.9 Wo 21) 18 45 1 NM) 61 | 100060) 6.8) 607] 9 | 16.5 
USCGC GALLATIN AMERICAN 27 | 5164 37.7 We 06 20 «43 1 NM 10 99502) 10.5) Te2) 9 | 19.5 
ATLANTIC D 
USCGC CHAUTAUQUA AMERICAN 3 | 44.1 41.0 We 21) 15) 48 2NM 61 994.3) 14.6) 7 | 16.5) xx) x] 6 
USCGC ESCANARA AMERICAN 11 | 44.0 41.0 We 18 31) M 48 5 NM 16 100605) 3.5) 8 | 19.5 
USCGC ESCANABA AMERICAN 12 | 43.9 41.0 We 21) 19M 48 2 NM 07 | 100003) 12.4) 6/10 Xx} =X | 11.5 
USCGC ESCANABA AMERICAN 13 | 43.5 41.2 We 18) 30, M 58 1 NM) 88] 1005-0) 2.4 8 | 29.5 
USCGC ESCANABA AMERICAN 14 | 44.0 41.7 We 03} 30/m 55 5 .NM 16/| 101107) 3.5) 8 | 26 
US€GC ESCANARA AMERICAN 15 | 44.0 41.0 We 09 02 mM 46 5 NM 61] 1000.5) 5.0 6/10 
USCGC ESCANABA AMERICAN 16 | 4461 40.7 Wo 18 22) m 50 5 NM O07 | 1007.3) 13.8 7/18 
USCGC ESCANABA AMERICAN 18 | 44.2 4le1 Weo18) 31) Mm 53 SNM 16] 101103) 4.5 7/18 
USCGC ESCANARA AMERICAN 19 | 44.5 41.2 WOO 31) m 45 5 NM 26 101561) 2.8 8 |23 
USCCC ESCANABA AMERICAN 20 | 4541 4201 Wi 06 26m 46 07 | 1014.3) 11.6 8 | 16.5 
USCGC ESCANABA AMERICAN 21 | 44.0 41.0 W} 12) 21) mM 48 5 NM 02 | 1003.3) 15.4 7 | 14.5 
USCGC ESCANABA AMERICAN 23 | 44.0 41.0 We 12) 33) mM 50 5 NM 27 101055) 4.8 7 | 16.5) 25 8/10 
USCGC ESCANASA AMERICAN 25 | 43.8 41.0 WH O09) 21) mM 42 10 NM) 02] 101965) 14.6 6 | 16.5 
USCGC ESCANASA AMERICAN 26 | 43.6 43.2 Wo 16) 19) M 63 1 NM 07 996.0) 17.4 8 | 26 
ATLANTIC E 
USCGC WINNEBAGO AMERICAN 3 | 35.0 48,0 We 15) 20, m 45 5 NM 661 | 1008,5) 17.7 8 | 14.5 
USCGC WINNEBAGO AMERICAN 6 | 35.0 48.0 We 12) 22) m 42 5 NM 02] 1005.0) 19.0 6/12 
USCGC CAMPBELL AMERICAN 7 | 35.9 49.1 We 18 26 «50 5 NM 25 990.5) 16.5 11 | 19.5 
USCGC CAMPBELL AMERICAN 8 | 34.9 48.1 We 15) 28) 45 10 NM 15 | 100304) 15.7 11 | 2 
USCGC CAMPBELL AMERICAN 15 | 34.8 48.0 We OO} 24 50 5S NM 07 | 101009] 19.9 10 | 19.5) 
ATLANTIC H 
USCGC GRESHAM AMERICAN 21 | 38.0 71.0 We OO} 30) Mm 42 10 NM 02 | 100462) 7.8 8 | 14.5 
GREAT LAKES VESSELS NONE 
NORTH ATLANTIC OCEAN FEB. 
Pages CAMPBELL AMERICAN 1 | 39.1 50.4 W 1 290 48 5 NM 02 102652) 11.5) 10/18 
MV LONG CHARITY NORWEGIAN 1 | 4201 51.9 W 12 27 «45 o5 NM 70] 102360) = 7.0 
ss AMER LEGEND AMERICAN 1 | 426 53.8 W 08 26 47 10 NM 26] 101309 3.3) 6 | 16.5) 
SS AMER ALLIANCE AMERICAN 2 | 4502 43.6 W 12 29 80 1 NM 18] 101606 0,0) 14 | 32.5) 
SS ESSO BOSTON AMERICAN 2 | 3661 73.4 W 18 17 «48 2NM 61] 101360) 20.0 14 | 23 
MV LONG CHARITY NORWEGIAN 3 | 40.8 64.4 W 12 18 «50 2 NM 02] 1006.0) 17.5) 
MV MOSGULF NORWEGIAN 3 | 38.0 67.3 Wo 18 15) 41 2 NM 05] 100060) 17,0 
SS KEYTRADER AMERICAN 3 | 4061 72.1 WO 23, +44 1 NM 62 99653) 11.7 5 | 14.5) 
MV FERNDALE NORWEGIAN 3 | 3861 66.1 W 12) 18 46 1 NM 65 1001.5) 18.8 8 | 19.5) 
SS ESSO SAN FRANCISCO AMERICAN 3 | 30.9 60.0 W 18 32 45 10 NM OL 101402) 15.0 6/13 
$$ ESSO BOSTON AMERICAN 3 | 3602 73.3 W OO 17 60 2 NM 61] 1003-7) 22.0) 
SS EXPORT AmBASSADOR AMERICAN 3 | 38.9 60.0 wW 18 18 45 5 NMl 02] 101549) 18,0) Xx | 19.5) 
SS AFRICAN ty AMERICAN 3 | 34.9 732.9 W O 1955 oS NM 21 1009.1) 19.4) 
MV STOLT BRALI NORWEGIAN 4 | 4069 52.6 W 06 18) 55 5 NM 02] 1017-5) 17.0) 9 | 32.5) 
SS EXPORT AMBASSADOR AMERICAN 4 | 3861 56.8 W OO} 16 45 5 NM 02] 1015.9) 18.3) 6 / 14,5) 16) 12 | 19.5 
MV PRINCE OF FUNDY SWEDISH 4 | 43.8 66.7 We 18 27) «50 > 25 NM 02] 1007-0) 4.0) 12/| 6 
WV MOSGULE NORWEGIAN 4 | 3767 65.1 We 06 21) m 43 2 NM 05] 1000.5) 17.0 
SS CARBIDE TEXAS CITY AMERICAN 9 | 28.6 93.6 We 06 02) 48 2 NM 21] 101605) 7.8) 6/10 
S$ AMER RANGER AMERICAN 10 | 33.0 77.4 W 12) 03) «45 2 NM 65 997.0) 16.7 2/13 30] >13 | 19.5 
S$ ATLANTIC PRESTIGE AMERICAN 10 | 31.8 78.8 Ww 18 OZ «65¢ 200 YD} 45] 100147) 13.0) 
SS ESSO WASHINGTON AMERICAN 10 | 28.0 78.6 W 21 24 45 5 NM 18 1000.0) 21.0 5 8 
S$ ESSO SAN FRANCISCO AMERICAN 10 | 28.2 78.6 W 06 20, 45 SNM 8, 999.0) 23,0) 6|13 
SS TEXACO MASSACHUSETTS AMERICAN 11 | 3165 80.0 HW 06 36 50 SNM 25] 1015.0) 4. 7/18 
S$ WACOSTA AMERICAN 11 | 35.8 7264 4 O 02 55 2NM 66 99409 16.2) 
S$ ATLANTIC PRESTIGE AMERICAN 11 | 31-9 79.4 W 08 35 43 < 50 YO 45) 101269 4.0) 
USCGC BOUTWELL AMERICAN 1l | 4362 60.4 4 1 O7 mM 43 25 NM 7 102067) = 1.9 8 | 14.5) 
ss eee AMERICAN 11 | 31.6 73.4 W 12) 34 45 > 25 NM O1 100354 23.3) 6 | 16.5) 
My MONM AMERICAN 11 | 3362 75.8 W 06 36 50 «5 NM 66] 100668) 30.0) 10 | il. 
ss PHILADELPHIA AMERICAN 11 | 35.7 72.54 1 02 46 «5 NM 16 1004.4 10.0) 10/10 O2| 12) 24.5 
SS FAIRLANO AMERICAN 11 | 34.5 74.5 W 12) 36 60 2 NM 66] 10070) 10.0) 20 | 49 
SS CHEVRON LONDON LIBERIAN 11 | 42.4 65.1 W 12 O58 mM 50 25 NM 75 | 1019.0) = 6.0 14 | 24.5) 
SS FORTALEZA AMERICAN 11 | 30.1 73.0 Ww 1 34| 50 2NmM 21 1004.1) 15.2 10 | 24,5) 
SS RICHARD LIBERIAN 11 | 35.0 72.9 WH 1 36 60 o25 NM 62] 1005.3) 12.0 8 | 24,5) 
MV PRINCE OF FUNDY SWEDISH 11 | 4367 66.7 W 18 O2 50 1 NM 73 | 102600) = 4.0) 
S$ JACKSONVILLE AMERICAN 12 | 3266 4.7 Ww O 01 45 10 NM o3 101562) 12.8) 6 | 16.5) 
MV SNOW FLAK SWEDISH 12 | 45.5 10.6 Ww 1 26 «43 5 NM 02 1012.5) 10.5) 6/16 
Ss TExaco MASSACHUSETTS AMERICAN 12 | 34.5 Tool W 0 36 45 FNM 02 | 102200) del 5| 8 360 8 | 13 
SS TRANSHAWIT AMERICAN 12 | 3264 7167 WoL 36 55 5 NM 18 1016.0) 13.3) 5 | 16,5) 
MV PALSTRIA OANISH 12 | 49.5 13.6 W 1 29 «55 1 NM ity 1006+0) 5.40) 18 | 32.5) 
S$ ESSO WASHINGTON AMERICAN 12 | 3468 74.8 W 18 36 45 o5 NM O07 | 102301) 25) 2/10 35) >13 | 19.5 ; 
ss anen. saeoey AMERICAN 12 | 49.1 18.3 4 18 29 45 10 NM OL] 101509 546) | 
S$ RIC LIBERIAN 12 | 34.3 74.0 4 O 33 60 1 NM 1005.7} 17.0 8 | 29.5) | 























~ Vessel ’ 
deg. 
NORTH ATLANTIC OCEAN FEB. 
SS TRANSHAWIT AMERICAN 13 | 33.6 72.3 Wi 00) al 55 5 NM 
MV FALSTRIA DANISH 13 | 48.5 16-0 W 06] 32) 50 1 NM 
SS LASH TURKIYE AMERICAN 13 | 38.4 N 53.8 WwW 18) 18) 6 45 5 NM 
MV CONASTOGA LIBERIAN 14 | 41.0 N 64.0 W) 12) 27) m 41 1c NM 
SS AMER ACE AMERICAN 14 | 39.3 N 63.0 W 18) 29 45 1c NM 
| | 
S$ DOCTOR LYKES AMERICAN 14 | 46.3 Ni 09.0 W 06] 30) 50 | 10 NM 
SS EXPORT FREEDOM AMERICAN 15 | 36.2 Ni 13.8 Wi 12) 36) 45 10 NM 
SS ORE VENUS LIBERIAN 15 | 4723 N 08.3 W 12) 29) 41 5 NM 
SS ORE METEOR LIBERIAN 15 | 47.8 N O7.3 We 18 31 46 NM 
ESSO ZURICH AMERICAN 17 | 34.0 N 65.0 W 18) 27 4 42 10 NM) 
SS CARBIDE TEXAS CITY AMERICAN 17 | 38.0 Ni 742 Wi 06} 32) 45 1 NM 
SS SEALAND GALLOWAY AMERICAN 18 | 39-1 Ni 56.5 Wi 18) 26 48 5 NM 
S$ EXPORT ADVENTURER AMERICAN 18 | 37.5 Ni 47.6 W 06) 22) 41 10 NM 
SS wacosTa AMERICAN 18 | 34.3 N Tle2 W 00) 32) 42 5 NM 
SS AMER RANGER AMERICAN 18 | 34.1 N 69.5 WH 12) 35) 45 10 NM 
MV PAUL PIGOTT LIBERIAN 16 | 33.8 N 60.9 Wi 00} 26 45 5 NM 
MV MOSTANGEN NORWEGIAN 18 137.6 N 56.2 Wi 00 23) 41 5 NM 
USCGC TANEY AMERICAN 18 | 43.6 N 54.8 W 21) 23) m 42 5 NM 
My MOSENGEN NORWEGIAN 22 | 3662 No 44e7 We 18) 17) m 42 2 NM 
SS AMER LEGEND AMERICAN 22 | 4165 N 41.9 W 18) " 50 5 NM) 
S$ PONCE DE LEON AMERICAN 22 | 33-0 N 70.9 Wi 18) 29 «44 10 NM 
SS TRANSHAWIT AMERICAN 22 | 32-9 N 73.9 W 18) 27) 45 5 NM 
My HOEGH MARLIN NORWEGIAN 23 | 35.4 N 64.7 We 12) 27 43 5 NM 
SS J LOUIS LIBERIAN 23| 39.2 N 68.6 W 06 27 50 10 NM 
SS AMER LEGEND AMERICAN 23} 41.3 N 42.5 " oo 17) 50 2 NM 
MV ATLANTIC FOREST NORWEGIAN 23 | 36.2 N 56.7 W 06 23) m 60 5 NM 
SS TRANSHAWIT AMERICAN 23 | 33.9 N 74.5 Wi 00 29) 45 5 NM 
SS STAGHOUND AMERICAN 2314166 N 60.2 W 12) 23) 45 10 NM 
SS AMER LEGEND AMERICAN 24 | 3961 N 53-7 W 12) 20 50 10 NM 
MV SIRIO ITALIAN 24 | 34.0 58.1 Wi OO] 26 45 5 NM 
SS AMER LEGEND AMERICAN 25 | 39.8 58.1 W 06 25) 47 10 NM 
MV PRINCE OF FUNDY SWEDISH 25 | 43.7 66.5 W 18 30 45 10 NM 
USCGC BOUTWELL AMERICAN 27 | 56.5 51.0 We OO} 22) m 41 5 NM 
SS SEATTLE AMERICAN 27 | 37-7 7208 We 18) O2) 47 5 NM 
SS MOBIL FUEL AMERICAN 28 | 36.6 73.6 Wi OO} 03) 55 2 NM 
| | 
SS PRES LINCOLN AMERICAN 28 | 34.7 73.8 We 00} 28) 60 2 NM 
S$ TEXACO ILLINOIS AMERICAN 28 | 36.8 72.8 We 06 04 #8650 5 NM 
| | 
OCEAN STATION VESSELS | | 
ATLANTIC 8 | bel 
USCGC TANEY AMERICAN 5 | 55.5 48.8 Wi 13 21,4 45 vO NM 
USCGC TANEY AMERICAN 6 | 55.0 50.6 W 12) 25m 42 | 2 NM 
USCGC TANEY AMERICAN 11 | 55.5 49.6 W 09] 266 47 2 NM 
USCGC BOUTWELL AMERICAN 23 | 56.5 51.0 Wi 12) 06) 4 60 .5 NM 
USCGC BOUTWELL AMERICAN 24 | 56.5 51.0 We 12) 04) 50 225 NM 
ATLANTIC ¢ | 
USCGC SPENCER AMERICAN 4 | 52.8 34.9 Wo 15) 20," 47 25 NM 
USCGC SPENCER AMERICAN 5 | 52.8 35.2 W OO] 23/4 46 | oS NM 
USCGC SPENCER AMERICAN 10 | 5244 35.9 W 21) 19644 | 4S NM 
USCGC SPENCER AMERICAN 12 | 52.8 34.9 W OO} 27,6 60 | 1 NM 
USCGC HAMILTON AMERICAN 28 | 5261 36.6 Wo12) 26) 43 | o25 NM 
| | 
ATLANTIC D | | 
as SA 
USCGC 8188 AMERICAN 2 | #460 x 41.0 W 03} 27649 | 2 NM 
| 
ATLANTIC E | | 
USCGC PONTCHARTRAIN AMERICAN 22 | 35.0 68.04 12 16652 | «5S NM 
| | 
ATLANTIC H | | | | 
USCGC GRESHAM AMERICAN 11 | 38.0 71.0 W 15} 03) 60 200 ¥ 
USCGC GRESHAM AMERICAN 12 | 38.0 71.0 WH 008 02 48 | 2 
USCGC GRESHAM AMERICAN 15 | 38.0 71.0 W 12 20 647) | ON 
USCGC INGHAM AMERICAN 27 | 3861 70.6 W 21) 05M 45 2N 
USCGC INGHAM AMERICAN 28 | 38-0 71.0 W 03 05) M 53 2N 
GREAT LAKES VESSELS NONE | | 
i 






















1021.0) 11.2) 20.5) 36)< 6 | 13 
101460} 6.0 18 | 32.5 
| 102360) 19.5) 18.4) 6/10 
| 101860) 3.9) 13.3) 9 | 13 
| 1020+0) 10.0) 16.9) 16 | 14,5 
| | 
98600) 6.1) 8.9) Xx | 19,5) 30) 11 | 24.5 
101458) 12.2) 14.0) © | 11.5) 34/313 | 29.5 
997-4) 8.6) 905) 
996-3) 10.0) 10.6) 7 | 23 
| 100040) 12.5) 19.0) 3 | 6.5 
101240) = 4.4) 14.4) 9 | 18 
101260] 16.7) 17-8) © | 6.5) 23) 6/13 
| 1007.5) 17.7) 16.7) 4/| 8 
| 1014.9] 6.2) 20.0) 6| 8 33) 12/10 
1002.0} 12.0] 19.4) 3/10 34, 8 / 19.5 
1002.0) 13.3) 18.3 6 | 14,5 
99600) 10.0) 2100) 12 | 13 
| 995s5\© 2.3) 302) 8 | 16.5 
1015.0] 20.0) 18.0 
| 1029.6) 18.3) 18.9 17} >13 | 19.5 
| 1002-4) 11.2) 19.5) 5/16 29) 9) 21 
1006-5) 10.0) 2066) 2/ 6.5) 32) 8 | 26 
1005-0) 13.9) 20.0) 5 | 18 
| 9960) 7.5) 1100) 8 | 10.5 
| 101606) 16.7) 1466 16 | 19.5 
998.0) 15.0) 21.0 19.5 
1009-5} 8.7) 21-7] 2] 6.5) 32) 8/10 
982.5, 8.9) 6.2) 6/10 
101002) 17.2) 1904 14 | 16.5 
99605) 17.0) 1920) © | 29.5 
1011.2) 12.2 5 |13 
1024.0) = 3.0) 240) 10 | 11.5 
985,0}- 1.8) 266, 6 | 14.5) 03) 10/ 6.5 
101402) 10.0) 21.7) 6 | 19.5 
1014.6) 11.2) 22-8) 14 | 29.5 
1006.2) 18.3) 19.4 6/ 8 
1014.9 11.8) 23.3) 2/ 3 04 67:/:11.5 
| 
99200|- 2.1) 268) 8 | 19.5 
| 100163}= 4.2) 31) 8/18 
101708) 11.7) 208) 7 | 14.5 
| 987.9] 2.5) 4.4) 8 | 26 
| 9842 1.4) 3.9) 10 | 26.5 
| 
101305) 6.4 Sel) 9/13 
| 1O1Se2) 8.0) 5-4 11 | 23 
101062) 8.5) 5.0) 9 | 16.5 
| 1026¢0) 0.0) 5.2) 12 | 29.5 
} LOLL+8) 0.5) 3e% 11 | 1955) 21) 13 | 16.5 
1014.3} 4.9 13.3) 9 | 23 
ied 
| 
101002) 16.8 16.9 9% | 26,5 
| 
| 10092) 6.5) 22.2) 12 | 28 
101267, 7.0 22-2) 8 | 19.5) 05) 10/ 14.5 
100845) 18.2) 2202) 9 | 13 233} 7/ 8 
101468) 9.5) 1365) 7 | 16.5 
8.8 13.5 7/18 


aii | 
| 


i 





[+ Direction for sea waves same as wind direction 
| X Direction or period of waves indeterminate 
iF M Measured wind 





L | 

NOTE: These observations are selected from those 
with winds of 41 kt or higher. In cases where a ship 

more than one observation a day with such 
winds, the observation with the highest wind speed 
was selected. In cases where two or more observa- 
tions had the same wind speed, the one at 1200 GMT 
or the one closest to 1200 GMT was chosen. If this 





in i 
method stil! did not break a tie, the one with the low - 
est barometric pressure was picked. The data for 
the Ocean Station Vessels are based on 3-hr obser- 
vations. In a good many cases, the maximum wind 


speeds given in the U.S. Ocean Station Climatological 
Data tables are higher because these are based on the 
Summary of Day entries. 


Table 13 





U.S. Ocean Station Vessel Climatological Data, 
North Pacific 


Ocean Weather Station ‘NOVEMBER’ 30°00’N 140°00’W 





January and February, 1973 
























































MEANS AND EXTREMES 
DRY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR=SEA TEMP DIFFERENCE (°C) 
MONTH | MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR MIN DA HR MEAN MAX DA HR 
JAN 14.8 27:15 1862 2142 #10 12 5.8 2900 1367 19.1 13.00 [18,0 #31 15 192 22.0 O12) fF 46 2821 = 1.0 262 1012 
Fen 13.7 922 18 16.6 18.8 06 21 5.2 O02 12 1066 17.3 26 18 [16.0 #26 12 1860 186.8 #0609 | 45 02 09 = 1.4 25 00 
MEANS AND EXTREMES — PERCENTAGE FREQUENCY OF CLOUD AMOUNT (OKTAS) — DAYS WITH SPECIFIED WEATHER —— 
PRESSURE (MB) TOTAL CLOUD Low CLOUD RAIN VsBY WIND (KTS) | COMP %OBS NO 
& 8& <1 OB WITH OF 
MONTH| MIN DA HR MEAN MAX DA HR 0-2 3-5 6-7 oBsc | 0-2 3-5 6-7 OBSC | PCPN DRZL SNOW TSTu ** 234248264 | DAYS PCPN OBS 
JAN [100966 14 00 1020.4 103165 19 21 | 1362 22.1 32.4 3244 27-5 26.1 27.9 1s (18 °° ° 4 © OO} 25 10.6 222 
FEB 1002-0 04 12 1017.6 103164 17 18 | 2541 2343 39.0 12-6 [3564 2264 33.2 90 16 «16 ° 0 0 14 2 Of a? 6.7 223 
** VV=90-93 AND/OR W=4 COMP OB DAYS=COMPLETE OB DAYS 
Wind 
JAN WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) FEB WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) 
WIND SPEED (KNOTS) WIND SPEED (KNOTS) 
—_ 4- 11- 22- 34- MEAN —_ 4- 11- 22- 34- MEAN 
DIR <4 10 21 33 47 _>47| TOTAL | SPEED DIR <4 10 21 33 47 >47]| TOTAL | SPEED 
N +0 3 3.8 +7 3 +0 5.3 17.9 N +0 +0 lel 261 3 +0 366 23.5 
NE 0 3.6 4.1 0 20 0 7.7 10.5 NE 20 3.3 2.4 0 0 0 5.6 9.1 
Ez 3 41 2.9 1.5 +0 +0 8.9 1167 E +0 2.8 1.2 20 20 +0 4.0 9.5 
SE 0 4.7 4.8 1.4 20 +0 | 10.9 13.6 SE +0 366 1e6 +0 00 +0 5.2 9.0 
8 3 4el 118 2.9 +0 20 | 1961 1561 8 4 405 3.9 +0 +0 +0 8.9 10.9 
sw 6 2.3 10.6 3.0 ol 20 | 1666 15.9 sw +0 1.3 3.7 2.9 106 +0 9.5 23.4 
" 0 2.9 5.6 4.6 3 20 | 1365 1862 ¥ +0 2-0 8.2 126k Adel +4] 3369 28.1 
nw +0 1.9 5.9 Tel 5 00 | 15.3 20.3 NW 20 306 «1165 4.8 346 +0] 23.5 20.8 
CALM | 2.7 +0 20 +0 +0 +0 2.7 +0 CALM | 5.8 0 20 +0 +0 +0 5.8 +0 
TOTAL] 4.1 2349 49.5 2162 1.4 +0 | 100.0 15.5 TOTAL] 6.3 2)el 3366 22.0 1666 +4| 100.0 20.1 
NUMBER WI VECTOR MEAN (DIR IN NUMBER MAX WIND VECTOR MEAN (DIR IN 
OF OBS DIR SPEED DA HR SPEED DIR DEGREES) OF OBS DIR SPEED DA HR SPEED DIR DEGREES) 
222 350 39 18 1200 466 240 223 280 55 *27 0000 13.8 
Wave 
JAN WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) Fes WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) WAVE HEIGHT (METERS) 
_ 1- 2- 3- 4- 6- 8- —_ 1- 2- 3- 4- 6- 8- 
DIR <1 1.5 2.5 3.5 55 7.5 9.5 >9.5 DIR <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL 
N 00 «305 166 0b +0 5 +0 +0 +0 140 +0 361 4 +0 +0 +0 4.6 
NE 0 4.6 168 ol +0 “0 +0 0 6.5 NE 0 165 +0 +0 20 +0 +0 +0 165 
E +9 364 e? =169 6 0 +0 +0 6.9 E +0 204 +0 +0 +0 +0 +0 +0 264 
SE | 1.4 7.7 +7 146 +0 +0 +0 +0 11.3 SE +0 ol 4 20 20 +0 +0 +0 +6 
s +8 14.4 343 +0 +0 +0 20 +0 18.5 s 20 206 +0 3 +0 +0 +0 +0 267 
sw ol 768 609 9 0 +0 0 +0 15.7 sw 0 0B 207 =e? 4 0 0 6.7 
' +0 44 8.0 9 5 +0 +0 +0 13.7 * 20 «269 463 10.3 13,0 8 1.2 +0 32.5 
nw +0 «368 Bed Bh 9 +0 +0 +0 16.3 NW +0 Be 1hel 968 5.0 160 el +0 33.4 
IND 20 41 +0 +0 +0 +0 20 +0 4e1 | IND +4 900-603 +0 20 +0 +0 +0 15.7 
CALM | +0 +0 +0 0 +0 0 +0 +0 “0 CALM 20 0 a) 20 20 +0 +0 +0 +0 
TOTAL] 3.2 53.6 3141 104 14 5 +0 +0 100.0 TOTAL] «4 22-9 2768 25.1 2002 262 163 +0 100.0 
NUMBER OF OBS 222 IND=INDETERMINATE NUMBER OF OBS 223 IND=INDETERMINATE 
JAN WAVE PERIODS AND HEIGHTS (% FREQUENCIES) FEB WAVE PERIODS AND HEIGHTS (% FREQUENCIES) 
—- WAVE HEIGHT (METERS) a WAVE HEIGHT (METERS) 
PERIOD PERIOD 
In 1- 2- 3- 4- 6- 8- IN 1- 2- 3- 4- 6- 8- 
SECONDS} <1 1.5 2.5 3.5 5.5 7-5 9.5 >9.5 | TOTAL SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL 
<6 [3.2 49.1 2063 342 9 5 +0 +0 77.0 <6 +0 85 658 20 +0 +0 +0 18.4 
6-7 | .0 +5 10.8 72 +0 +0 20 0 18.8 6-7 20 168) Ge? «18,8 653 +0 +0 +0 33.6 
8-9 | .0 +0 +0 +0 5 +0 +0 +0 5 8-9 10 Be ed 49 1909 8262 10d +0 32.3 
10-11 | .o +0 0 +0 +0 +0 20 +0 +0 10-11 +0 +0 +0 +0 20 +0 +0 +0 +0 
12-13 | .o +0 +0 +0 +0 +0 20 +0 +0 12-13 +0 +0 +0 +0 20 +0 +0 +0 20 
>13 | .o +0 +0 +0 +0 +0 20 +0 +0 >13 +0 +0 +0 +0 20 +0 +0 +0 +0 
IND 20 41 +0 20 0 20 20 0 4e1 IND 24 920 6.3 20 20 0 +0 20 15.7 
TOTAL | 3.2 53.6 31.) 10.4 1.4 / i a | 100.0 TOTAL 24 22.9 27.8 25.1 20.2 2.2 1.3 0 100.0 
NUMBER X WAVE HEIGHT IND= INDETERMINATE NUMBER MAX WAVE HEIGHT IND= INDETERMINATE 
OF OBS HGT PER DIR DA HR OF OBS HGT PER DIR TYPE DA HR 
222 7.5 S$ 350 SEA 16 12 (DIR IN DEGREES) 223 9.0 9 280 SEA 27 00 (DIR IN DEGREES) 




































































*ALSO OCCURRED ON PREVIOUS OBSERVATIONS 




































































For each observation, 
ed for summarization; 
period was selected; 


i 
if 


260 


the higher wave of 


f heights were equal, 
periods were also equal, 





the sea/swell group was select- 
the wave with the longer 
the sea wave was used. 












Selected Gale Observations, North Pacific 
January and February 1973 








Vessel 


tae |“ 
| des. 








w 
w 





NORTH PACIFIC OCEAN 





CALIFORNIA 


VAN ENTERPRISE 
AMER ARCHER 


SILVER ARROW 

WORLD PRIDE 

PRES MCKINLEY (NEW) 
PRES CLEVELAND 
HONSHU MARU 


HONSHU MARU 
WIENERTOR 
ARCTIC TOKYO 
TOYOTA MARU #5 


PHIL 
MEGUROSAN MARU 


— WACHUSETT 


EASTERN ACE 
PHIL BEAR 

JAPAN CA0B0 
MARITIME LEADER 


LOS ANGELES 
ATLANTIC PHOENIX 


PHIL BEAR 


GOLDEN GATE 
MARITIME LEADER 


AMER ROBIN 


CHINA BEAR 
EASTERN ACE 
AMER ARCHER 
TEXAN 
SUECIA 


S$ MOBIL LUBE 


GC RUSH 
WASHINGTON MAIL 
JAPAN CA0B80 
MARITIME ACE 


ARCTIC TOKYO 
SYUKO MARU 
SUMMIT 
GEORGIANA 
JAG DEV 


PACIFIC BEAR 
GOLDEN GATE BRIDGE 
HAWAIIAN CITIZEN 
JAG DEV 

JAG DEV 


JOSEPH D POTTS 
GEORGIANA 
KATRINA 

LONG BEACH 

ARCO PRUDHOE BAY 


SYUKO MARU 
PEARL VENTURE 
STAR ATLANTIC 
PACIFIC BEAR 
JAG DEV 


KATRINA 
GEORGIANA 
HARBOUR BRIDGE 
HIEI MAR 
MARITIME ACE 


ORIENTAL JADE 
PITTSBURGH 
PACKING 

VAN WARRIOR 
KATRINA 


GEORGIANA 
HARBOUR BRIDGE 
MARITIME ACE 
SANSINENA IT 
BROOKLYN 


TORINITA 

VAN WARRIOR 
DERWENTFIELD 
KATRINA 
GEORGIANA 


SANTA MARTA 
PEARL VENTURE 
WASHINGTON MAIL 
GEORGIANA 








AMERICAN 
LIBERIAN 
LIBERIAN 
LIBERIAN 
AMERICAN 


JAPANESE 
LIBERTAN 
AMERICAN 
AMERICAN 
JAPANESE 


JAPANESE 


LIBERIAN 


JAPANESE 
GERMAN 

LIBERIAN 
AMERICAN 
JAPANESE 


AMERICAN 
LIBERIAN 
AMERICAN 
LIBERIAN 
PANAMANIAN 


AMERICAN 
BRITISH 

LIBERIAN 
AMERICAN 
AMERICAN 


AMERICAN 
PANAMANTAN 
AMERICAN 
LIBERIAN 
AMERICAN 


AMERICAN 
LIBERIAN 
AMERICAN 
AMERICAN 
SWEOISH 


AMERICAN 
AMERICAN 
AMERICAN 
LIBERIAN 
PANAMANIAN 


LIBERIAN 
JAPANESE 
AMERICAN 
LIBERIAN 
INDIAN 


AMERICAN 
JAPANESE 
AMERICAN 
INDIAN 
INDIAN 


AMERICAN 
LIBERIAN 
LIBERIAN 
AMERICAN 
AMERICAN 


JAPANESE 
LIBERTAN 
NORWEGIAN 
AMERICAN 
INDIAN 


LIBERIAN 
LIBERIAN 
SINGAPORE 
JAPANESE 
PANAMANIAN 


LIBERTAN 
AMERICAN 
LIBERIAN 
LIBERIAN 
LIBERIAN 


LIBERIAN 
SINGAPOR! 
PANAMANIAN 
AMERICAN 
AMERICAN 


NORWEGIAN 
LIBERIAN 
BRITISH 
LIBERIAN 
LIBERIAN 


AMERICAN 
LIBERIAN 
AMERICAN 
LIBERIAN 


JAN» 








46.5 
46.3 
49-3 
51.2 
37.7 


41.2 
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10125) = 0.1 
1003.5 
1000.5 
1019.0 
1019.0 


1005.0 
101940 
998.5 
1022.4 
999.0 


101245 
1006.7 
998.5 
992.0 
1000.0 


99640 
101696 


101152 


100552 
998.9) 
1006.0) 
980.0 


99340 


984.0) 
982.7 
988.0) 
984.8 
982.7 


990.9) 
1002.0) 
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7.0 

















e 
~ 
°o 








o 
w 


assure 


@cocee © on 


- 
cow 











10 


10 
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>13 


12 
10 
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19.5 


19.5 
23 


19.5 


23 


29.5 
18 


19.5 


19.5 


11.5 
29.5 
23 


19.5 
36 

















Vessel 





Nationality 




















NORTH PACIFIC OCEAN 


MV JAG DEV 

SS SANTA MARIA 

S$ BROOKLYN 

MV PEARL VENTURE 
MV TUYOTA MARU #12 


My comnetane 
ssc 

Ss SROOKLYN 

SS JOHN LYKES 
SS SANTA MARIA 


MV Sree BRIDGE 

SS CH 

MV astat 

My GOLDEN GATE BRIDGE 
MV HONSHU MARU 


MV MARITIME LEADER 
My MARGARET CORD 


WARRIOR 
SS WASHINGTON MAIL 


MV ZAMA MARU 

SS HOEGH TRANSPORTER 
MV MARITIME LEADER 

SS CHEVRON CALIFORNIA 
MV CECILIE MAERSK 


MV PACKING 

SS PACIFIC BEAR 

S$ ELIZALETHPORT 
MV MARITIME LEADER 
MV CECILIE MAERSK 


MV DERWENTFIELD 
MV ROBERTS BANK 
SS COLUMBIA 

MV CECILIE MAERSK 
MV HOEGH MALLARD 


$$ MOBIL OIL 
MV JANEGA 
MV IGUAPE 
S$ COLUMBIA 
USCGC CITRUS 


SS ARCO ia BAY 
MV JAG DF 

ss CHEVRON CALIFORNIA 
SS BROOKLYN 

SS CANADA MAIL 


SS ARCO PRUDHOE BAY 


MV HOEGH MALLARD 


H PACIFIC OCEAN 


S$ BROOKLYN 

My MARITIME VICTOR 
SS THOMAS E CUFFE 
SS LOS ANGELES 

MV DONA ROSSANA 


ss oe 

S$ SEAM 

usecc MENONA 
HONSHU MARU 
3 GULDEN BEAR 


z 


MV MARITIME ACE 
MV MELVILLE 

MV ASIA ZEBRA 
MV MARITIME ACE 
MV IRISH STAR 


MV HOEGH MALLARD 

SS aMER LEGION 
COLORADO 

S$ TRANSCHAMPLAIN 

SS HOWELL LYKES /NEW/ 


MV MARGARET CORD 
SS COLORADO 

MV 1GUAPE 

PULAR ALASKA 
S$ PULAR ALASKA 


MV AMERICA MARU 
S$ ARCTIC TOKyO 
S$ COLORADO 

MV AMERICA MARU 
MV JANEGA 


MY ALEXANDER AGASSIZ 
MV JANEGA 

MV FEDERAL NAGARA 

My TRUMPH 

MV PACKING 


MV JAPAN CagB0 
MV LIECHTENSTEIN 
MV PACKING 

uv PLUTOS. 

MV TRUMPH 


MV POMPOSA 
S$ CHINA BEAR 
SS BROOKLYN 








INDIAN 

AMERICAN 
AMERICAN 
LIBERIAN 
JAPANESE 


LIBERIAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 


SINGAPORE 

AMERICAN 
LIBERIAN 
JAPANESE 
JAPANESE 


PANAMANIAN 
DANISH 
AMERICAN 
LIBERIAN 
AMERICAN 


JAPANESE 
NORWEGIAN 
PANAMANIAN 
AMERICAN 
DANISH 


LIBERIAN 
AMERICAN 
AMERICAN 
PANAMANIAN 
ANISH 


BRITISH 

LIBERIAN 
AMERICAN 
DA H 

NORWEGIAN 
AMERICAN 
NORWEGIAN 
LIBERIAN 


AMERICAN 
AMERICAN 


AMERICAN 
INDIAN 

AMERICAN 
AMERICAN 
AMERICAN 


AMERICAN 
AMERICAN 
AMERICAN 
NORWEGIAN 


AMERICAN 
PANAMANTAN 
AMERICAN 
AMERICAN 
LIBERIAN 


AMERICAN 
AMERICAN 
AMERICAN 
JAPANESE 
AMERICAN 


PANAMANIAN 
PANAMANIAN 


NORWEGIAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 


DANISH 

AMERICAN 
LIBERIAN 
LIBERIAN 
LIBERIAN 


JAPANESE 
LIBERIAN 
AMERICAN 
JAPANESE 
NORWEGIAN 


AMERICAN 
NORWEGIAN 
LIBERIAN 
PANAMANTAN 
LIBERIAN 


LIBERIAN 
LIBERIAN 
LIBERTAN 


GERMAN 
PANAMANIAN 
LIBERIAN 


AMERICAN 
AMERICAN 
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Vessel Nationality 
deg. deg. Gut it. ami. | code mb 
NORTH PACIFIC OCEAN FEB. | 
MV PEOERAL NAGARA LIBERIAN 15 | 31.0 N 169.1 W 00) 29) 46 1 NM} 60] 1011,0) 17.0) 16,0) 9/10 | 
MV POMPOSA LIBERIAN 16 | 37.1 N 148.6 W 00} 25) 45 2 NM 18] 101260) 16.0) 14,0) 10 | 23 
MV TRUMPH PANAMANIAN | 16 | 51.5 N 141.3 Wi 00} 23) 54 5 NM 603 99602} 6.0) 5.0) 8 | 26.5) | 
SS ST LOUIS AMERICAN 16 | 47-2 13668 Wo 12) 18) 45 2 NM 602 997.5) 9.4 7.8) 8 | 14.5 | 
MV TRANSOCEAN TRANSPORT PHILIPPINE | 16 | 39.2 N171.7 Wi 12) 23) 6 45 2NM 41 987.4) 6.5) 11.7) 8 | 24.5 | 
MV SUNIMA NORWEGIAN 16 | 4065 N 179.2 E| 06) 29) 48 2 NM 690 98320) 9.0) 740 27) 11 | 19.5 
MV ALEXANDER AGASSIZ AMERICAN 16 | 41.0 147.9 W OO 29 45 25 NM 46 986.8) 9.5) 13.45 6/10 27| >13 | 26 
SS KOREAN MAIL AMERICAN 16 | 40.3 N 171.9 W 12) 25) 60 5 NM) (02 98261} 8.9) 1000) | } 
MV HONSHU MARU JAPANESE 16 | 47.9 N 177.2 We 18) 03) 4 43 5 NM 02 97305) 1-0) 4-0) 10 | 24.5) | 
MV TRANSOCEAN TRANSPORT PHILIPPINE | 17 | 39.0 N 163.1 Wi O00} 25) m 41 2 NM 62 997.0} 6.0) 11.2) 10 | 29,5 | 
MV REGENT VANDA PANAMANIAN | 17 | 46-1 N 160.1 Wi 18) 23/6 46 5 NM O3 6.0] 6.0) 
MV TOYOTA MARU #2 JAPANESE 17 | 47.7 N 162.6 WH 12) 20m 46 2 NM 66 6.0) 360 | 32.5) 
MV EASTERN BUILDER LIBERIAN 17 | 47.8 N 169.1 Wi 18) 29) m 50 2 NM os 6.0} 760 6 | 32.5) 
MV PACKING LIBERIAN 17 | 32-1 N 15669 E} 00) 29) m 45 5 NM} O1 | 101955] 14.0) 17,0) 7 | 26,5) 
SS ELIZABETHPORT AMERICAN 17 | 30.3 N 166.1 &| 12) 29) 45 5 NM) O07 | 101159) 12.8) 18.3) 3/10 | 32) 7/23 
SS KOREAN MAIL AMERICAN 17 | 41.1 N 166.1 We 00} 26 45 10 NM} oO 991.2! 8.9) 9.4 7 | 13 | 26) >13 | 18 
My HONSHU MARU JAPANESE 17 | 47.4 N 170.9 Wo 18) 26m 42 5 NM) 02 984.5) 3.5) 455) 8 | 16.5) 27) 12 | 29.5 
MV TOYOTA MARU #2 JAPANESE 18 | 47.3 N 162.8 Wi 00} 24m 52 5 NM) OL 992.0) 6.0) 340) 13 | 32,5) 
MV SUNIMA NORWEGIAN 18 | 39.4 N 170.0 E&| 06 35) 41 5 NM 83 /| 101000) 6.2) 8.0) 10 | 13 
SS TEXAS TRADER AMERICAN 18 | 34.4 .N 179.8 Wi 00, 27 42 10 NM} 02 | 100167) 11.2 15.0) 4 | 6.5] 27) >13 | 26 
SS ELIZABETHPORT AMERICAN 18 | 30.4 N 163.9 E| 00} 32) 45 10 NH} 80 | 1020+7| 12.3 18.3) 3/8 32) 7/|23 
MV TRUMPH PANAMANIAN | 19 | 51.1 N 169.6 Wi 18) 301M 42 1 NM 626 12 | 21 
My TOYOTA MARU #2 JAPANESE 19 | 45.5 163.6 We O00} 25) m™ 52 | 5 NM o1 12 | 32.5 
MV REGENT VANDA PANAMANIAN | 19 45.7.N 150.8 Wi 06 17,6 49 | ,5 NM 65 | 
SS WASHINGTON MAIL AMERICAN 19 | 53.9 N 153.7 WH 18 23) 45 5 NM (02 6| 6 18) 6 /| 16.5 
| 
SS WASHINGTON AMERICAN 19 | 37.1 N 160.2 E| 12) 20:4 46 | 10 NM O02) 
MV EASTERN BUILDER LIBERIAN 20 | 4268 N 177.6 E| 00} 24m 50 1 NM} 53 | 9 | 19.5 
MV SUNIMA NORWEGIAN 20 | 37.5 N 156.9 E&| 18} 19 45) | NM} 80 | 19.5 
My TOYOTA MARU #2 JAPANESE 20 | 42.8 N 170.0 W 12) 25) 44 | 200 vol 68 | xx | 19.5 
MV TRUMPH PANAMANIAN | 20 | 5068 .N 174.8 Ww} 12) 274 45 | NM (OT 8 |} 21 
| 
MV VAN WARRIOR LIBERIAN 20 | 49.8 N 167.2 E| 00} 29 45 | 1 NM 86 | 
SS WASHINGTON MAIL AMERICAN 20 | 54.0 N 157.0 we OO 23) 48 | 5 NM 02 | 6/6 23) 6 | 24.5 
MV EASTERN BUILDER LIBERIAN 21 | 41.9 N17le2 E} 06 23) 55 1 NM 663 7 | 19.5 
MV TRUMPH PANAMANIAN | 21 | 50.5 N 177.3 E| 18) 25) M 41 2 NM 02 | 9 |. 
MV VAN WARRIOR LIBERIAN 21 | 47-2 N 159.0 E] 12) 31) 45 10 NM 3 | | 
| | 
MV BERKSHIRE BRITISH 21 | 38.5 N 165.8 E] oof 19] 46 | 2NM (18 1008.0) 15.0) 10 | 16.5 
MV TRUMPH PANAMANIAN | 22 | 49.4 N 173.0 E| 18 27) ™ 54 1 NM (02 99602)= 2.0) 5,0) 12 | 28 
SS PACIFIC BEAR AMERICAN 22 | 34.7 N 147.8 E& 18 15) 58 2 NM 62 | 100354] 16.1) 16.7 19.5 
MV VAN WARRIOR LIBERIAN 22 | 46.2 N 157.3 E 00] 29) 48 | 5 NM 88 100765) 2.5) 020 
SS WASHINGTON MAIL AMERICAN 22 | 51-7 N 174.9 E& 12) 23) 55 | SNM 626 | 98301) 1.1) 363) 12 | 32.5 
SS HAWAITAN QUEEN AMERICAN 22 | 3065 N 142.9 Ww 18) 27) 48 | 10 NM Og 1005.8) 17.2) 18.9) 7] 8 
SS PACIFIC BEAR AMERICAN 23 | 34.4 N 148.8 E| 00) 23) ™ 46 2 NM) 60 | 1000+3) 17.8] 1667 26 
MV TRUMPH PANAMANIAN | 23 | 46.7 N 171.2 E| 06 27) M 51 2 NM 602] 1014.7 1.0} 5.0) 12 | 29.5 
MV EASTERN BUILDER LIBERIAN 23 | 3665 N 161.8 & 12) 19m 45 1 NM 65 | 101000) 15.0) 12.0) 8 | 26 
SS WASHINGTON MAIL AMERICAN 23 | 49.9 N 173.4 E& 008 27) 50 2. NM 26] 100067) 0.0) 343) 6 | 32.5 
SS HAWAIIAN QUEEN AMERICAN 23 | 31.3 N 140.6 W OO} 25) 45 | 5.NM 18] 1002.4) 13.9) 16,9] xx | 10 
SS MARIPOSA AMERICAN 23 | 3169 N 130.7 W 12) 18) 45) | 5 NM 03 | 100001) 15.0) 1661) 3 | 14,5) 16] 313 | 32.5 
SS TRENTON AMERICAN 24 35.1 147.6 E 12) 26 55 | 2 NM 64 | 99503) 11.7) 1768) 11 | 22 
SS MARIPOSA AMERICAN 24 | 3065 N 134.0 We 00 25) 45 5S NM 02 | 1000.6 15,0) 16.7) 6 | 16.5) 25) 12 | 31 
MV VAN WARRIOR LIBERIAN 25 37.7 N 143.5 E 00 29) 45 10 NM 603 | 101065) 1.5) 1320 
MV VAN ENTERPRISE LIBERIAN 25 | 48.2 N 172.8 E| 18 27) ™ 50 1 NM 02 967.0} 5.0) 200 
SS TRENTON AMERICAN 25 | 35.5 N 150.3 & 00 32) 60 2M #71 1004-7) 4.4 16.7) 11 | 29.5 
MV SILVER ARROW JAPANESE 25 | 34.6 N 138.8 Ww 06, 23) 48 5 NM 2s 999.5] 14.0) 15.5 
MV TRUMPH PANAMANIAN | 25 | 45.1 N 157.5 E| 12) 32) m 45 oS NM 21 | 99302) = 4.0) 400) 12 | 16.5 
SS OREGON MAIL AMERICAN 25 | 36.0 N 144.9 E| 001 346, 45 SNM 602] 101105) 6.1) 1460) 5 | 16.5 
| | | 
S$ CALIFORNIAN AMERICAN 25 | 32.0 4 146.6 W 00 28) 48 | 10 NM 18] 1006.7] 12.2) 18.3) 4/14.5| 29) 7 | 24.5 
MV EASTERN BUILDER LIBERIAN 25 | 35.3 N 155.4 E| oof 26m 55 | 1 NM 82 998.0) 18.0) 1520) 6 | 13 27, 9 | 29.5 
SS WASHINGTON MAIL AMERICAN 25 | 40.9 N 15501 E} 12) 27) 45 5 NM 26] 100200) 1.1) 647) 12 | 29.5 
MV VAN ENTERPRISE LIBFRIAN 26 | 47.8 N 170.5 E| 06 29m 49 | SNM O72 99000) 3.0) 200) 
MV ANDREAS U NORWEGIAN 26 45.6 N 167.0 £&| 06 27, 48 | 10 NM 26 999.9; 2.0) 4.0) 5/39 
| | | | 
SS HAWAIIAN ENTERPRISE AMERICAN 26 | 31.5 | 140.0 We 18 25) 45 2 NM 25 | 100451) 211.2) 18.3) 5 | 10 25) 7/19.5 
MV MARY STOVE NORWEGIAN 26 | 49.8 N 172.0 E| 00, 25) 50 2 NM 23] 97400) 040) 340 
S$ MONTANA AMERICAN 26 | 3161 N 146.0 W 18) 32) 45 10 NM) 02 | 101269) 13.3) 17.8) 5/| 8 32) >13 | 19.5 
SS SEATRAIN LOUISIANA AMERICAN 27 | 3108 N 136.8 W 06 27) 60 5 NM 02] 1007.8] 13.4) 14.0) 14 | 32.5 
OCEAN STATION VESSELS | 
| 
PaciFic N | | 
USCGC MELLON AMERICAN 10 30.0 N 140.0 W 18 29m 45 10 Ni 16 | 101306) 16.0 18.3 9 | 16.5 
USCGC MELLON AMERICAN 11 | 30.0 N 140.0 We 00 30m 45 10 Ni O2 | 1014.6) 16.1) 1863) 9 | 19.5 
USCGC MELLON AMERICAN 23 | 2966 N 14069 W 12) 27M 43 10 N 02 | 1005-5) 15.2 18.3 9 | 18 





'+ Direction for sea waves same as wind direction | 
X Direction or period of waves indeterminate 


M Measured wind 


moved onto the coast, 
Diego to Seattle. 


Casualties--Thankfully, 


(continued from page 247) 


south of the LOW in the Gulf of Alaska. As the storm 
rain was reported from San 


casualties were light this 








NOTE: These observations are selected from those 
with winds of 41 kt or higher. In cases where a ship 
reported more than one observation a day with such 
winds, the observation with the highest wind speed 
was selected. In cases where two or more observa- 
tions had the same wind speeti, the one at 1200 GMT 
or the one closest to 1200 GMT was chosen. If this 


month. 





method still did not break a tie, the one with the low- 
est barometric pressure was picked. The data for 
the Ocean Station Vessels are based on 3-hr obser- 
vations. In a good many cases, the maximum wind 
speeds given in the U.S. Ocean Station Climatological 
Data tables are higher because these are based on the 
Summary of Day entries. 


The 124-ton Japanese fishing boat, No. 50 
TAIHEI MARU, with a crew of 15, was last heard 
from,on the 6th,off Siberia in rough seas. The 9,365- 
ton WASHINGTON MAIL arrived at Yokohama with 
heavy weather damage to the forecastle. 


Rough Log, North Atlantic Weather 





April and May 1973 


OUGH LOG, APRIL 1973--It is to be expected that 

the storm tracks during April would be diffuse, as 
spring is the time of change and unsettled conditions. 
This month really lived up to that expectation. Nor- 
mally a major storm track exists across the Great 
Lakes to the Strait of Belle Isle, and then into the 
Davis Strait. Another major storm track originates 
off Cape May, N. J..and extends across the Grand 
Banks to south of Iceland, then into the Norwegian 
and Barents Seas. In the Mediterranean Sea area 
there are tracks out of the Bay of Biscay and Algeria. 
The storms this month followed none of these tracks 
and in general were weak. 

The storm track across the Great Lakes into the 
Davis Strait did not exist. The number of cyclones 
with their genesis in the southeastern United States 
were below normal and did not follow the usual pattern. 
Two tracked up the east coast to disappear in Canada, 
One tracked offthe coast near Norfolk, over the Grand 
Banks, andthen into the Davis Strait. No storm orig- 
inated over North America and tracked across the 
Atlantic intact. One LOWdid generate off Nova Scotia 
and traveled tothe UnitedKingdom, There was quite a 
flurry of activity in the central North Atlantic, but, 
in general, these cyclones looped around and dissipated 
in the same area. This is evidenced by the pressure 
anomaly pattern. One LOW managed to track into the 
Norwegian Sea, one into France, and one approached 
Gibraltar, 

The 30-day mean sea-level pressure chart did not 
resemble its climatological counterpart. Normally the 
Icelandic Low, at 1007.5 mb,is centered about 100 mi 
southeast of Kap Farvel, andis an elongated teardrop 
shape from Newfoundland to Norway. A large 1021-mb 
High, centered near 30°N, 40°W, dominates the 
southern central ocean. 

This month the "Icelandic Low," if it could be said 
to exist, was split into two parts: a 1008-mb Low 
centered near 45°N, 45°W, anda 1007-mb Low 
centered over Scandinavia, near 65°N, 18°E, with a 
1027-mb High sandwiched between them near 54°N, 
21°W. The Bermuda-Azores High was near normal 
in configuration, except the center was shifted 12° 
longitude westward and was 2 mb lower in pressure. 

It is almost superfluous to state that the anomalies 
were large. Apositive 17-mb anomaly, centered near 
56°N, 27°W, with a 12-mb offspring over central 
Greenland, dominated the waters north of approxi- 
mately 45°N. A negative 6-mb anomaly was located 
over the BalticSea, and a negative 7-mb anomaly was 
centered near 39°N, 40°W in connection with the 
abnormal cyclone activity in that area. 

The Atlantic this month was rather pacific. There 
were several individual LOWS that generated gale- 
force winds of 35 to 45 kt for short periods of time, 
especially as they moved off the coast. This also 
applied to the Denmark Strait and Norwegian Sea areas. 


The first storm worthy of description caused some 
slight concern to a few ships. A 999-mb LOW devel- 
opedinnorthern Mississippi, and was first seen on the 
0000 chart of the 4th. A warm front stretched across 


northern Florida to a wave just south of Panama City. 
The cold front extended southwest toward Vera Cruz. 
The INGER, at 25.5°N, 92.5°W, reported 40-kt gales 
behind the front. The LOW moved northeastward, 
consolidating, and by 1200 on the 5th, was off the coast 
of Maine. On the 5th, the ESRL and VGBZ both 
reported winds of 40 kt, ahead of the occlusion. The 
LOW, now down to 978-mb pressure, was over the 
Gulfof St. Lawrence at1200 on the 6th. The DAWSON, 
DILOMA, and Ocean Station Vessel ''B" all received 
35-kt gales. 

At this time, the storm's advance to the north was 
slowed considerably as it churned against a very large 
HIGH over the Northwest Territories and Greenland. 
The area of cyclonic circulation had expanded and the 
DAWSON, USCGC ESCANABA, and Ocean Station 
Vessel "D" battled 40-and 45-kt gales, on the 7th.The 
ESSO GLOUCESTER, near 38°N, 61°W, which was 
about 720 mi south of the LOW, was buffeted by 50-kt 
winds, andhad both sea and swell waves of 23 ft. Late © 
on the 6th, a closed HIGH broke off the ridge that ex- 
tended southeastward from Greenland. The gradient 
across the northern half ofthe LOW was now very tight. 
The C, P, TRADER and Ocean Station Vessel ''C" had 
40-kt gales in midocean, andthe DAWSON, now 200 mi 
south of Cape Sable,was buffeted by 45-kt gales and 
15-ft seas on the 8th, 

The two high-pressure areas on each side of the 
LOW were slowly slipping southward, and the LOW 
was slowly eroding the ridge between, and moving 
northward. Another low-pressure wave moved off 
Cape Hatteras, onthe 8th, to begin sapping the strength 
of this storm. By 0000 on the 10th, the LOW had 
managed to arrive at Ungava Bay, and was turning 
toward the west and filling. It managed to bring gale- 
force winds to several stations along Baffin Island, but 
was finished as far as shipping was concerned. By 
0000 on the 11th, all that remainedwas a trough asso- 
ciated with the LOW that had moved up the coast. 


This LOW formed in the Gulf of Mexico, south of 
Galveston, Tex. ,on the 7th. Although it appeared very 
anemic with only a closed 1004-mb isobar, the 
DOCTOR LYKES, at 28°N, 93°W, and the EXXON 
JAMESTOWN, at 26.5°N, 93°W, were both on the 
receiving end of40-kt gales. They both reported 10-ft 
seas, and the DOCTOR LYKES also found 20-ft swells. 

The LOW moved onshore near New Orleans later 
that day, and was over Cape Hatteras 24 hr later. The 
rapidly moving storm was near 39.5°N, 63.8°W, at 
0000 on the 9th, with a pressure of 990 mb. The 
BAFFIN, about 150 misoutheast of the storm's center, 
had 45-kt southerly winds, and the DAWSON was bat- 
tered again, this time with 50-kt northeasterlies and 
chilling rain. Twelve hours later, it gave the FRANCE 
shifting winds of up to 50 kt,asit passed a few miles 
northwest of her position. On the 10th, there were 
three reports of 40-kt gales to the south and southwest 
of the center, which was about 300 mi off St. John's, 
Newfoundland. As the LOW curved northward toward 
the Davis Strait, it lost its forward momentum, and 
another LOW, moving northeastward up the U.S. East 
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Coast, started absorbing its circulation on the 11th. 
It survived as an identifiable entity until the 14th. 


A weak front between two HIGHS lay several hundred 
miles off the U.S, East Coast on the 14th. These two 
high-pressure areas were the dominant meteorological 
features from Europe to the U.S. Rocky Mountains. 
A frontal wave formed on the front near 36.5°N, 64°W, 
and by 0000 on the 14th had a closed circulation, The 
LOW deepened fast, 1 mb/hr, for the next 12 hr, and 
the ME ZADA had 45-kt winds as the center passed al- 
most directly over her position, near 36°N, 61°W. The 
LOW was moving northeastward, parallel to the tracks 
of the previous storms, but farther to the east. At 
1200 on the 15th, the RHEIN EXPRESS, about 150 mi 
west of the center, was whipped by 50-kt winds on her 
bow, with 20-ft seas and swells.- 

On the 16th, the 990-mb LOW was headed toward 
the north off Newfoundland, and four ships reported 
gale-force winds. Near 50°N, 45°W, itpaused. A ship 
passedvery near the center, andon the southwest side 
was treated to 50-kt starboard winds. On the 17th, 
Ocean Station Vessel 'D" was lashed by 45-kt gales 
and 21-ft seas. The LOW was rapidly filling and at 
1200 on the 18th was up to 1010 mb, when a second 
LOW developed 450 mi to the south, and became the 
primary feature. This LOW moved southeastward, 
south of the Azores Islands. It deepened to only 1006 
mb as it moved toward the Strait of Gibraltar, andwas 
assimilated in the circulation of a LOW over Algeria. 


A LOW formed in a col area south of Newfoundland on 
the 20th. It moved northeastward, and on the 22dwas 
near49°N, 44°W. Six hours earlier another LOW had 
formed near 39°N, 46°W, and was moving northward. 
This one was to be the dominant one, and by 1200 on the 
22d, it had dropped 22 mb to a pressure of 970 mb at 
46.5°N, 43°W. TheC. P, AMBASSADOR, about 75 mi 
east ofthe center, combated 60-kt storm winds accom- 
panied by 28-ft seas and 30-ft swells. 

The BUCHENSTEIN participated in the rescue of 
18 English seamen on Easter night. The crew of the 
BUCHENSTEIN snatched the frost-bitten seamenoff a 
lifeboat about 500 mi east of Newfoundland, The 
crewmen were ordered into lifeboats when the engine- 
room of the C. P, AMBASSADOR began to flood. One 
man, a 65-yr-old veteran, making his final voyage, 
went into shock and had to be brought aboard in a 
stretcher. The men had been in the boat only about 
3 hr, but the weather rendered them almost helpless. 
Their hands were numb, preventing them from climb- 
ing the ladders and nets of the BUCHENSTEIN. Lines 
were lashed to each man,and they were inched aboard 
the rolling BUCHENSTEIN one by one to receive hot 
drinks, warm showers, andblankets. The Captain and 
Chief Engineer cf the C, P. AMBASSADOR stayed 
aboard their ship, and it was taken in tow by a tug. 
Their problems were not over. On May 1, they re- 
ported being in heavy ice, 250 mi east of St. John's, 
Newfoundland. The ice conditions remained bad, and 
they became stuck in the ice about 20 mi from St. 
John's. The icebreaker D'IBERVILLE went to their 
assistance, and the C.P. AMBASSADOR arrived in St, 
John's on the 4th. 

Further east, the MANCHESTER CONCORDE was 
headed east-northeast with 45-kt winds from the 
southeast. Onthe west and southwest side of the LOW, 
south of the Grand Banks, the DART AMERICA, the 
SEDCO I, and the SLIEDRECHT were regaled with 35 


265 





to 45-kt winds. 
Twelve hours later, 0000 on the 23d, there were 
eleven reports plotted on the weather chart of gale- 


force or greater winds. They were in all quadrants 
of the storm. The SUGAR PRODUCER, southeast of 
Cape Race, struggled with snow driven by 50-kt winds 
and confused seas. Wind waves of16 ftwere from 300°, 
25-ft swell from 320°, and 16-ft swell from 270°. At 
1200 that day a second LOW developed on the front and 
the two started to rotate around each other. The 
original LOW completed a counterclockwise loop early 
onthe 24th. Gale-force winds still existed, especially 
on the flat side of the dumbbell-shaped storm. The 
secondary LOW dissipated on the 25thandthe storm, 
now caught in the upper air zonal flow, started to move 
eastward across the Atlantic. The EL LOBO to the 
north and the WILHELM BORNHOFFEN to the west 
reported 40-kt gales. The storm moved north of the 
Azores into the Bay of Biscay on the 28th, and from 
there into the continent. 


This LOW is interesting, if for no other reason than 
its longevity. The storm was born on the 24thoff 
Nova Scotia, and died on May 6 over Scotland. As it 
followed the previous LOW across the Atlantic, it 
slowly deepened and expanded its circulation. The 
first gale-force winds were reported on the 27th when 
the center was located near 40°N, 41°W. 

At 1200 on the 29th, the LOW was located near 
40°N, 31°W, with a central pressure of 991 mb. The 
PENCHATEAU, near 30.5°N, 44.5°W, many miles to 
the southwest, braced against 50-kt winds, and the 
C. P. TRADER, 450 mi to the west-northwest, was 
rolled by 40-kt crosswinds for over 12 hr. On the 
30th, the SATSUMACORE, to the north of the LOW, 
also found the 40-kt wind band. 

The storm passed over the Azores Islands on the 
30th, and turned northeastward. The pressure gradient 
between the LOW and the Moroccan Coast had tightened, 
and the Madeira Islands reported 35-kt gales. A ship 
between the island and the coast was pounded bv 50-kt 
winds, 

On the 2d the LOW passed between Ocean Station 
Vessel ''K"" and Cabo Finisterre. On the 3d, it slowed 
in its northerly track toward Ireland. As it passed 
almost directly over the ARGUS, she was swept by 
40-kt gales. The storm was now filling, and combined 
with another LOW on the 6th, as it passed over Scotland. 


Casualties--The ARGO LEADER, a Liberian regis- 
tered vessel, sustained a 2-mcrack in her forepeak, 
due to ice, 220 mi south-southeast ofSt. John's on the 
5th. Also on the 5th, the SOUTHERN STAR was 
trapped in ice 180 mi east-southeast of St. John's. 
The Yugoslavian tanker IZ (12,770 tons) called for 
icebreaker assistance on the 7th, after being holed by 
heavy ice 170 mi east of Gander. The icebreaker 
D'IBERVILLE proceeded on the 10th to aid the vessel, 
and escorted her to the open sea. The German motor 
vessel OSTERFEHN (1,597 tons) reported at Boston 
with heavy weather damage. The British vessel 
GOLDEN ROBIN arrived at Holyrood, Newfoundland, 
on the 26th with bow damage due to ice. The Mexican 
JALAPA (2,314 tons) sustained ice damage on a New 
York to Sydney, N.S., voyage. 





OUGH LOG, MAY 1973--In general, the cyclones 
over the North Atlantic during this month were weak 
and diffuse, although near to slightly below normal in 
number. Only off the U.S, East Coast and over the 
Great Lakes did the storm tracks closely compare to 
the climatological tracks. The primary storm tracks 
during May, according to climatology, are over and 
north of the Great Lakes and up the U.S. East Coast, 
converging near Newfoundland, Out of this convergence, 
one primary track moves up the Davis Strait, while 
another branch is directed northeast, toward the 
Faeroe Islands. Further out to sea, two other more 
northerly tracks join the primary track, south of 
Greenland and south of Iceland. The busiest path this 
month was the one about 400 mi off the East Coast, 
which turned eastward, south of Newfoundland, and 
did not take a northerly component until the vicinity of 
10° to20°W. A second path was over Newfoundland to 
the Denmark Strait, then easterly, across Iceland. 

The mean pressure pattern was near normal in 
configuration, with no outstanding differences in pres- 
sures. The Icelandic Low is not normally identifiable 
as a major closed circulation,as in the winter months, 
and was not there this month. The Azores-Bermuda 
High dominates from shore to shore, and to approxi- 
mately 50°N. The central pressure was 1024 mb, 
or 2 mb higher than normal. Another closed HIGH 
is centered near the North Pole. This month it was 
centered further south, over northern Greenland, 
and 5 mb higher than normal at 1025 mb. A small 
1019-mb High was located between Newfoundland and 
Kap Farvel. During this month, there were three ill- 
defined Low centers in a trough area that reached 
across Ireland, north-northeastward to a center near 
80°N, 80°E. The lowest pressure of the three centers 
was 1012 mb. A 1010-mb Low was centered over 
Lake Michigan, in a tongue of low pressure out of the 
climatic Low over northern Mexico. 








The major anomalies were positive and in the 
higher. latitudes, a plus 8 over northern Greenland, 
and a plus 9 near 56°N, 50°W. A negative 3mb departure 
was over Lake Michigan near the low-pressure center. 
A negative 3- to 4-mb anomaly trough paralleled the 
low-pressure trough along the northwestern European 
coast. The pressure over the Mediterranean Sea was 
3- to 5-mb higher than normal. 

Tropical cyclones are infrequent during May. In 
the past 42eyr history, only 9 have occurred, 2 
of which attained hurricane strength. None occurred 
this month, to make it 9 in 43 yr. 


This storm consolidated in the Texas-Oklahoma pan- 
handle, and caused havoc in many places as it moved 
across the Great Lakes and out to sea by the 5th. 
It triggered violent thunderstorms across the Midwest 
and seven tornadoes in northern Oklahoma and south- 
ern Kansas. Two inck hail fell in central Illinois, to 
a depth of 1 ft in places. Three inches of rain fell in 
45 min in northwestern Illinois to furtheraggravate 
the record flooding. The 999-mb LOW moved over 
Lake Michigan, at 1200 on the 2d. On the 3d, gale- 
force winds were blowing across the lakes, accom- 
panied by rain and snow. A townin northern Michigan 
received 13 in of snow on the 2d and 3d. Rain and 
thundershowers continued as the storm moved across 
the eastern United States and Canada. 

On the 5th, the LOW (fig. 59)crossed the Gulf of St. 
Lawrence, and by 1200 on the 6th, was inthe Labrador 
Sea. The LOW moved rapidly into the Denmark Strait, 
where it braked to a crawl on the 8th. Two stations 
on the east coast of Greenland reported 45-kt gales, 
and the CIROLANA, 200 mi southeast of Iceland, en- 
countered 35-kt gales. The maximum wind plotted 


for Ocean Station Vessel "A'' was 35-kt, on the 9th, 
on the back side of the LOW. At that time, she had 
By 1200 that day, the 


12-ft seas and 21-ft swells. 


Figure 59. --Heading out to sea, this cyclone crossed over Nova Scotia on May 5, with its cold front stretching 
to the Florida coast. 
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990-mb center had moved east of Icelandtonear 61°N, 
8°W. The ATLANTIC CONVEYOR, near 57.5°N, 
13.5°W, found winds of 60-kt. At this time, the LOW 
made an abrupt turn to the south, as a small wave 
moved over England. On the 11th, the LOW again 
turned northward, and late onthe 11th, northwestward. 
On the 12th and 13th, it was stalled near 70°N, 2°E, 
and by the 14th, it had been absorbed by another sys- 
tem moving across the Norwegian Sea, 


The center of this long-lived LOW, which formed on 
the 15th, over Cape Hatteras, stayed over water its 
entire life, except whenit passed over Nova Scotia and 
Newfoundland. The storm moved northeastward up the 
East Coast. The EXPORT AIDE was hit by 35-kt gales 
off Cape Hatteras. On the 16th and 17th, the LOW 
(fig. 60) passed Nova Scotia and Newfoundland. It now 
was better organized, and expanding its closed circu- 
lation. On the 18th, as it turned eastward, the LOW 
had a pressure of 990 mb. The USCGC DUANE and 
Ocean Station Vessel '"'D" were pounded by 40-kt shifting 
winds, as the still small but intense center moved 
north of them. Later in the day, the ADVISOR/9V22, 
near 45°N, 37°W, and the LUDWIGSHAFEN, near 
41.5°N, 34.7°W, were treated to 45-kt winds and 
swells up to 20 ft. The LOW moved southeastward and, 
at 1200 on the 19th, was about 360 mi west of Portugal. 
The central pressure was 984 mb. It had absorbed 
several LOW centers that were in the area. The 
LYMINGE, about 600 mi to the northwest, had 40-kt 
gales,and the seas were 26 ft. On the 20th, the LOW 
was tracking northerly again, and, on the 21st, exe- 
cuted a loop near 50°N, 16.5°W. The LOW was now 
rapidly filling, and stationary near 52.5°N, 15°W, on 
the 22d and 23d, prior to disappearing from the charts 
on the 24th. 


Two LOWS were the primary systems in the eastern 
part of North America, on the 28th. One was centered 
in Illinois and another near Cape Chidley. At 0000 on 
the 29th, a new LOW developed over the St. Lawrence 
River, just north of Lake Ontario. The storm moved 
up the river, and was west of Anticosti Island, at 999 
mb, at1200 onthe 29th. A long, narrow ridge of high 
pressure, with several centers, extended from north- 
ern Greenland southward. This resulted in a tight 
gradient along andoff the coast. The NORDVIKINGUR, 
northwest of Kap Farvel, was awash with heavy, con- 
tinuous rain blown by 45-kt gales. The VGBZ, south 
of Newfoundland, reported 35-kt southerly winds. 
Twelve hours later at 0000 on the 30th, the VGBZ, in 
the same area, was tossed by gales that had increased 
to 45 kt. The LOW had moved to near Hopedale, and 
Ocean Station Vessel ''B"' experienced 35-kt winds, 
12-ft seas, and rain. On the 31st, the high-pressure 
ridge began to give way between southern Greenland 
and Newfoundland, allowing the front to swing east- 
ward in that area. The PENQUER, near 48.5°N, 39° 





Figure 60.--This LOW on May 16 is located in the 
same region as the cyclone in figure 59. Note 


the differences in the structure of the trailing cold 
fronts. 


W, was in the cold frontal boundary, and had 40-kt 
winds. About 200 mi to the north, the IDEFJORD had 
to contend with winds of only 35 kt. As the original 
LOW moved up the Davis Strait, and the front swept 
eastward on the 31st, a new LOW formed on the front, 
east of Kap Farvel. The new LOW moved eastward 
with the frout, as the old LOW dissipated near Fro- 
bisher. 


Casualties--All North Atlantic casualties except one 
were due to ice, and St. John's, Newfoundland, was 
busy. The Canadian tanker SEA TRANSPORT (3, 884 
tons) sustained a small hole in her hull due to ice off 
Cape Race. The Finnish bulk carrier WASA (14, 822 
tons), on a voyage from Seven Islands to Newport, Eng- 
land, arrived at Halifax on the 5th with a hole in the fore- 
peak tank due to contact with ice. The British motor 
vessel HELEN MILLER (3,334 tons) arrived at St. 
John's on the 6th with ice damage to her bulbous bow. 
The Cypriot NAVI CHAMPION struck an iceberg near 
the coast of Newfoundland onthe 7th, and ruptured 4 m 
in the forepeak. The Spanish motor vessel MONTE 
ABRIL (5,248 tons) put into St. John's on the 16th 
with propellor damage due to ice. The 11,312-ton 
Panamanian bulk carrier MARITIME PIONEER col- 
lided with a German coastal vessel in dense fog off 
Plymouth, England. The coastal vessel sank and 
spilled containers into the sea. 








OUGH LOG, APRIL 1973--Unlike the Atlantic, the 

Pacific storm tracks this month closely matched the 
climatological pattern. A primary track emerged from 
the U.S,S.R. across Sakhalin Island, and another ori- 
ginated south of Japan. The two merged southwest of 
Attu Island, and then the track followed the Aleutians 
eastward into the Gulf of Alaska. Near 180°, an off- 
shoot went into NortonSound. The actual storm tracks 
were not bunched, but followed the general pattern. 
Except south of Japan, very few storm centers origi- 
nated or tracked south of 40°N. 

When the storm tracks follow the climatic pattern, 
it should follow that the monthly mean pressure would 
also follow that pattern; and it did. There were two 
significant differences between the actual and the 
climatology pattern. The first difference was that the 
flat-oval Aleutian Low was broken into two distinct 
Lows--one centered south of Unimak Island, the 
other centered over Sakhalin Island. The second dif- 
ference was a bubble of higher pressure at the eastern 
end of the Pacific High, off the California coast. The 
two low-pressure areas were near the climatology 
average of 1009 mb. Thepressure of the Pacific High 
averaged 1 mb higher than normal, except the eastern 
bubble was over 4 mb higher. Again this month, the 
pressure near the North Pole was much above normal. 

This brings us to the anomalies. The largest was 
near the pole. This positive 16-mb departure was 
located near 82°N, 160°E. A positive anomaly ridge 
extended from that center southward, along about 180°. 
This was the area that separated the two Lows. Aplus 
8-mb anomaly center was located off the U.S, West 
Coast, near 42°N, 132°W, as a result of the bubble 
High. The only negative anomaly in the North Pacific 
this month was a minus 3 mb, located south of 50°N, 
between 160° and 170°W. 

No tropical storms occurred this month, During 
April, tropical storms can be expected to occur in 3 
out of 4 yr in the western Pacific. In the eastern 
waters, none would be expected during April. 


On the first day of the month, southern California was 
swept by high winds resulting from a LOW over the 
Great Basin of Nevada and Utah, and a large HIGH off 
the coast. Widespread damage resulted from winds of 
over 50 kt at some high elevations. Small-craft advi- 
sories warned of gale-force winds along the coast. A 
30-ft boat was capsized by wind and swell off San 
Diego. Guadalupe Island reported 40-kt gales. At 
0000 on the 2d, the BUDAPEST and the VICTORIA 
CITY encountered 35-kt gales with sea and swell up to 
12 ft, off the coast between San Francisco and Punta 
Eugenia, Baja California. 


A 1007-mb depression appeared on the 0600 chart of 
the 3d, just south of Shikoku, Japan. The LOW moved 
northeastward, and at 1200 on the 4th was near 37°N, 
147.5°E, at 992 mb. The SCOTLAND MARU, north 
of the warm front and 150 mi east of the center, was 
washed by rain and 40-kt gales. As the LOW raced 
northeastward, off the Kuril Islands, at 40 kt, the 
HARIMA MARU reported 40-kt gales. The LOW 
crossed into the Bering Sea near Ostrov Mednzy, on the 
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6th, and it slowed as it took an easterly course. The 
pressure dropped to 977 mbonthe 7th. The KIYOSHIO 
MARU, eastof Near Island, had a 40-kt wind and 18-ft 
seas on her starboard side. Two island weather 
stations in the Aleutians reported 40- to 45-kt winds 
with snow showers, 

On the 8th, two ships, the HARIMA MARU and the 
HONSHU MARU, were buffeted by 40-kt gales south of 
the center. The LOW moved into Bristol Bay on the 
9th, and took its most severe swing at shipping, The 
JUNEAU MARU, at 55.5°N, 179.5°W, was rolled by 
60-kt winds and 20-ft swells from the northwest. 
Twelve hours later in the same area, the HAWAII was 
headed north with snow driven by 40-kt gales and 20-ft 
seas. On the 10th, the storm stalled over Unimak 
Island, and, on the 11th, was absorbed by a LOW moving 
east along the Aleutians. 


Monster of the Month--This LOW was born at sea, on 
a cold front that extended from Vancouver Island to 
just north of the Hawaiian Island chain, on the 3d. On 
the 4th, an elongated circulation had developed, and 
the CHIKUGO MARU, the HAWAIIAN MOTORIST, and 
the SADOHARU MARU encountered 35-kt gales, with 
seas to 15 ft and swells to 20 ft, on the north side of 
the front. -At 0000 on the 5th, the HAWAIIAN MOTO- 
RIST was pounded by 60-kt winds and 36-ft swells, near 
35.5°N, 154.5°W. ‘Four hundred plus miles to the 
northeast, the PRESIDENT HAYES was riding out 40-kt 
winds, with sea and swell both up to 23 ft. Three 
hundred miles west of the center, which at that time 
was near 33.3°N, 151°W, the DELWIND reported 45-kt 
gales and 33-ft seas. 

The LOW was now moving slowly northward, as the 
circulation increased and became more circular. 
At 0000 on the 6th (fig. 61) the GUAM BEAR hit 45-kt 
gales 200 mi south of the center. To the west a ship 
reported 26-ft swells. The LOW was filling as it 
picked up speed in its northerly movement to the Gulf 
of Alaska. On the 8th, the system was no longer 
identifiable, 





This LOW developed at the point of occlusion, as the - 
frontal system moved over the Kuril Islands. The 
system deepened (fig. 62), and by 0000 on the 10th, had 
a pressure of 984 mb, near50°N, 166°E. The AMER- 
ICAN WHEAT and the KIYOSHIO MARU had southerly 
40-kt gales ahead of the LOW and front. Ostrov 
Paramushir, southwest of the center, battened down 
with 50-kt winds. The LOWturned to aneasterly track, 
south of the Aleutian Islands, for the next36hr. Three 
ships reported 40-kt gales, as the LOW passed north of 
them. On the 12th, the storm divided into two LOWS, 
one south and one north of the Aleutians. Late on the 
12th, the new development became the primary system 
and continued to move northward into Norton Sound, 


A 1007-mb LOW departed from the Port of Shanghai 
at 0000 on the 11th. After a port call across Japan, 
it took the long sea voyage to British Columbia. The 
initial part of the voyage was very smooth and fast, 
with no high winds or rough seas. Within 24 hr it had 
called at and departed from the length of Japan. The 


























Figure 61.--The storm as it appeared at 2040 on the 
5th to the NOAA-2 satellite, in contrast to those 
aboard the GUAM BEAR, 


storm's "draft" had changed only slightly, to 995 mb, 
at 1200 on the 12th, when it was near 42.3°N, 154°E. 
The LOW was moving with the Kuroshio current and 
started to intensify. Several ships south of the center 
reported gale-force winds. Twoships traveling east- 
ward with the LOW, the JAPAN ELM and the RHEIN 
MARU, had 40-to 45-kt gale winds for over 12 hr, as the 
LOW overtook and passed them. At 1200 on the 13th, 
the storm reached its lowest pressure of 972 mb. 
The LOW, on its great circle course, was about 2° 
latitude south of the Aleutians on the 14th and 15th, 
and on the 16th was in the Gulf of Alaska. At 1200 on 
the 16th, it was at 55.5°N, 140.6°W, and Ocean Station 
Vessel "P" measured 40-kt gales. At 1200 on the 
17th, the LOW passed into Dixon Entrance and found- 
ered on the rocky coast near Prince Rupert, B.C. 


Figure 62. --This NOAA-2 satellite picture, at 2226 
on the 9th, shows the deepening LOW. Note the 
distinct ice features north and west of Alaska. 


A slight ripple was evident on a front inthe East China 
Sea, at 0000 onthe 21st. Twenty-four hours later it had 
developed into a 1000-mb LOWnortheast of Tokyo. By 
1200 on the 22d, gale-force winds were blowing in the 
eastern half of the storm, as the HOEGH MARLIN 
could attest. At 1200 on the 23d, the LOW's center 
was at 43.5°N, 160.2°E, and the SITKA MARU, 100 
mi to the east, was washed by heavy rain driven by 
45-kt winds. Another LOW, which had come out of 
Manchuria and across the Tatar Strait early onthe 23d, 
combined forces on the 24th, as the original LOW exe- 
cuted a cyclonic loop. The EASTERN BUILDER at 
41.5°N, 153. 5°E was pounded by 45-kt gales and 23-ft 
swells. The FERNLEAF, which was at 40.5°N, 
157.3°E, was headed into 55-kt storm winds and 15-ft 
seas, with 25-ft swells quartering off the port side. 











Figure 63.--NOAA-2 catches icy Kamchatka and west- 
ern Siberia late onthe 24th, as the swirling storm to 
the south pounds shipping and the western Aleutians. 


By 0000 on the 25th (fig. 63) the LOW completed its 
loop and was again headed eastward, stronger than 
ever. The FEDERAL MACKENZIE, 270 mi southeast 
of the center, found 50-kt winds. Four other ships in 
the western half reported 35- to 40-kt gales. Seaand 
swell were running 15 to 20 ft. Gale winds continued in 
all quadrants for the next 24 hr, and the SENDAN 
MARU, 200 mi north of the center at 0000 on the 26th, 
was lashed by 45-kt gales off her stern. The storm 
was moving northeastward along the tracks followed 
by several previous storms. The OTRAD NOE, onthe 
western edge of the storm, came through with 40-kt 
gales, 

On the 29th, the LOW split into three distinct cen- 
ters, and the southernmost LOWbecame the dominant 
circulation center by the 30th. 





Casualties--On the 4th, the PHILIPPINE PRESIDENT 
GARCIA (9, 938 tons) reported heavy weather damage. 
Two people were rescued by a Coast Guard helicopter 
after an 8-ft wave washed them overboard from the 
30-ft sailboat MEERSCHAUM, The Greek motor ves- 
sel MIHALIOS XILAS (12,662 tons), Yokohama to 
Portland, Oreg., arrived at Portland with alleged 
heavy weather damage on the 10th. Onthe 26th, dense 
fog blanketed much of Honshu. There were five colli- 
sions involving ten ships in the Inland Sea. The 990- 
ton tanker MATSU MARU and 1, 400-ton freighter No. 
25 GION MARU collided near Tokuyama Port. Seven 
crewmen died when the tanker burst intoflames. The 
Japanese motorship SURABAYA MARU (7,072 tons) 
and the Somali motorship MINGLAND (8, 515 tons)were 
heavily damaged in a collision in the fog 3 mi southwest 
of Kobe. 


OUGH LOG, MAY 1973--The cyclone activity was 

above normal over the northern ocean from Japan 
to the Gulf of Alaska, and much-above normal in the 
Gulf of Alaska. This was partially due to a more 
easterly track, which diverted some of the storms to 
the Gulf of Alaska that normally track into the Bering 
Sea. Two cyclones originated in the Bering Sea and 
moved to the Gulf of Alaska. A track out of Manchuria, 
across Sakhalin Island, and into the Bering Sea curved 
more northerly across the Sea of Okhotsk into Siberia 
instead of the Bering Sea. 

The pressure pattern was near normal, except the 
Aleutian Low was centered south of Kodiak Island, 
rather than near the middle of the Bering Sea, as 
climatology indicates. The central pressure was 1002 
mb, 6.5 mb lower than normal. The Pacific High was 
normally positioned and 2 mb higher than average, at 
1024 mb. 

The primary feature in the anomaly pattern was a 
negative 11-mb center in the Gulf of Alaska, south of 
Kodiak Island. Its position was very nearly identical 
to the Aleutian Low. The western part of the ocean 
off Japan ranged from 1-to4-mbbelow average. Posi- 
tive 4-mb anomalies were centered off the U.S. West 
Coast and in the central Pacific. Two small 3-mb 
positive anomalies straddled the Kamchatka Peninsula, 

In the eastern North Pacific, three tropical cyclones 
can be expected each 7 yr, with all three reaching 
hurricane intensity. The western North Pacific aver- 
ages six tropical storms each 5 yr, and 3/4 of these 
reach typhoon intensity. This has been a truly excep- 
tional year, for none occurred in either ocean this 
month, and the first tropical cyclone of the year did 
not occur until June 1,in the eastern North Pacific. 


Monster of the Month--This storm system entered the 
Yellow Sea on the 1st, as a fully developed 992-mb 
LOW. As it moved south of Korea and across Japan, 
it slowly filled to 997-mb. On the 0000 chart of the 
3d, asecond 997-mb LOW was indicated over Hokkaido, 
Japan. This was to become the primary cyclone. The 
HAKUKO MARU, near 40°N, 149°E, was caught by 
40-kt gales. During the next 24 hr, the LOW consoli- 
dated its circulation and moved up the Kuril Islands. 
The CHEVRON AMSTERDAM, KENSHO MARU, and 
the SHIMA MARU reported 35-to 40-kt gales ahead of 
the front. By 1200 on the 4th, the LOW had deepened 
to 980 mb, and Ostrov Simushir was blasted by 70-kt 
hurricane-force winds. The LOW was located about 











180 mi to the north. 

On the 5th, the LOW came under the influence of 
the upper air zonal flow and sped off to the east. As 
it raced eastward, north of the Aleutians, the HOL- 
LANDS BURCHT and the JAPAN MAPLE reported 
35-kt gales and12-to15-ft seas inthe southwest quad- 
rant. By 0000 on the 7th, the 972-mb LOW was south 
of Shumagin Island, near 50°N, 160°W. The HIRO 
MARU and RHEIN MARU were hit by 35-kt gales on 
both sides of the Aleutian Islands. The storm slowed 
considerably on the 8th, when the IMA was bucking 
50-kt westerly headwinds and 23-ft swells, near 
46°N, 144°W. This was about 500 mi south of the 
center. Ocean Station Vessel ''P,"' nearer the center, 
was tossed about by 40-kt gales and15-ftseas. Twelve 
hours later, at 1200 on the 8th, "P" still had 40-kt 
winds, but the seas had increased to 21 ft. 

The LOW was idling in the area of 55°N, 145°W 
and filling rapidly, as another LOW approached from 
the west and became the primary system in the Gulf 
of Alaska, on the 10th. 


As the previous LOW moved into the Gulfof Alaska, a 
small 1005-mb LOW developed in the Bering Sea near 
57°N, 178°E, late onthe 8th. Itis slightly unusual 
for a LOW to develop in the Bering Sea, which is 
usually where they dissipate. By 0000 on the 10th, the 
LOW had moved across the Aleutians and, at 996 mb, 
had almost completely absorbed the circulation of the 
older system. As the associated front moved past the 
WORLD PALEGIC, she reported 35-kt gales, as did 
the SHINYO MARU. 

The storm had slowed considerably in its easterly 
track, but was deepening, and at 1200 on the 11th was 
near 50°N, 148°W, where it became stationary. The 
HAMBURG EXPRESS, 400 mi to the southwest, had 
40-kt winds. Twelve hours later, three ships reported 
35-kt gales inthe north and east quadrants ofthe storm. 

The original front with the LOW had moved far 
ahead of the circulation, and a new front developed in 
the trough. With this new front, another LOW had 
developed by 1200 on the 12th. Within 12 hrthis LOW 
became the predominant one. The PACEMPEROR 
was hit by 50-kt winds 750 mi to the south. The 
OCEAN PROGRESS, near 35°N, 160°W, and the 
FEDERAL MACKENZIE, near 50°N, 158°W, both had 
40-kt gales. The center moved northward as another 
LOW developed on the front, late on the 13th, and 
rotated around the storm. On the 15th, the LOS 
ANGELES and the RYOKO MARU found 40- to 50-kt 
winds. By late on the 15th, the LOW could no longer 
be found on the chart. 


The ancestry of this LOW goes back to the 15th,to the 
Yellow Sea, where a wave formed and tracked south 
of Japan. This wave and front were south of another 
wave and frontal system that moved northeastward out 
of the Sea of Japan. The LOW moved toward the east, 
then northeast, as it moved around the periphery 
of the northern system. As this LOW neared mid- 
ocean on the 21st, it was very shallow, and could not 
make it across the upper air ridge. Lateronthe 21st, 
a new surface wave appeared on the front, on the east 
side of the ridge. This LOW developed as it moved 
into the Gulf of Alaska. 

At 0000 on the 22d, the LOW was near 46,.5°N, 
170.5°W, with a pressure of 1002 mb. For the next 
24 hr the LOW raced eastward at about 45 kt, and at 
0000 on the 23d was near 47.5°N, 144.5°W. South of 
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Figure 64. --On the 24th, the LOW is near 52°N, 138° 
W as the front approaches the West Coast bringing 
gale winds. 


the center, the KUSUNOKI MARU and the TASSOS V 
had 35-kt gales. As the LOW turned northward, it 
slowed to a crawl. Gale winds were reported on the 
Oregon-Washington coast (fig. 64). Winds to 40 kt 
reported around the southern half ofthe storm. These 
reports included ones from the NANSHO MARU, Ocean 
Station Vessel "P," and the TRIUMPH. As the LOW 
moved toward Cape St. Elias, it rapidly lost its punch. 
By the 26th it no longer existed, 


This storm was born in an inverted trough about 450 
mi east of Tokyo on the 24th. It started to develop 
rapidly, and the KOYO MARU No. 11 found a 40-kt wind 
band west of the center. This first effort was short- 
lived, as the high pressure on each side exerted its 
influence. During this time, the center burrowed 
northward, finally breaking through to the north side 








of the HIGH on the 27th. The CHICAGO MARU and the 
KTYOSHIO MARU reported 40-kt gales on both sides 
of the LOW. Heavy rain was falling in the north and 
west quadrants. At this time, the storm started 
moving eastward. The HIGH to the east started to 
move eastward, and the LOW's circulation expanded 
as it followed. By the 30th, the HIGH had developed 
to 1036 mb, and the LOW was diverted northward. 
Light winds were reported, but no reports were avail- 
able for the area of tightest gradient. The storm 
entered the Bering Sea on the 31st, and rapidly filled, 


This last storm of the month had very inconspicuous 
beginnings as a weak wave on a weak front, in the 
Yellow Sea near Korea, on the 28th. It moved across 
the Sea of Japan, and was east of Honshu at 1200 on 
the 29th. The pressure was now 1000 mb. The 
MEGUROSAN MARU reported rain and 40-kt gales, 
near 38,.5°N, 157.3°E. The LOW was moving north- 
eastward slowly, and the front was well north and 
east of the center. Two ships encountered 35-kt gales 
ahead of the occlusion. They were the DAISHOWA 
VENTURE and the FEDERAL MACKENZIE. 

The LOW idled slowly along the Kuril Islands, and 
on June 3 developed a new life. Its circulation in- 








creased and the pressure dropped. At 0000 onthe 4th, 
the 988-mb center was near 49,5°N, 177°E. On the 
4th, four ships found 35-kt winds in an are about 450 
mi south of the center. They were the LOUISIANA 
MARU, MINETAMA MARU, NIPPON MARU, and the 
REGENT VANDA, As the storm moved south of 
Unimak Island on the 5th, with a pressure of 982 mb, 
the AMERICA MARU was cooled by 35-kt gales and 
swells of 16 ft. This was the height of the storm, as 
it started to disintegrate as it moved deeper into the 
Gulf of Alaska, Although it was battered by two frontal 
waves and a HIGH, it tenaciously persisted until the 
10th. 


Casualties--Violent rainstorms with high winds raked 
havoc over Japan on the 8th. A 503-ton South Korean 
freighter, the NEW HAE DONG HO, capsized, killing 
two crewmembers. Two other vessels were reported 
to have sunk. A total of nine were reported dead, and 
eleven missing. The Australian ALLUNGA (14,072 
tons) and the Indian VISHVA SHAKTI (6,467 tons) col- 
lided in fog in the Juan De Fuca Strait on the 16th. 
On the 19th, the 50-ton tugboat No. 12 KYOSEI MARU 
capsized off the port of Kashima, hit by strong beam 
waves. One crewmember was missing. 





NORTH ATLANTIC, JULY 


WEATHER conditions are relatively settled during 
July as the Azores High, centered near 35°N, 44° 
W, buildsto a seasonal maximum of about 1025 mb, 
and primary storm tracks are displaced north of 45° 
N. The Icelandic Low remains an ill-defined east-west 
trough with the lowest pressure, about 1009 mb, cen- 
tered near Hudson Strait in eastern Canada. 


WINDS over the middle and northern latitudes have 
southerly and westerly components. Northerly winds 
are common near the entrance to the Mediterranean, 
while over the Sea itself northwesterly winds are 
steady. Winds from the northerly quarter are found 
over the North Sea, off the central Norwegian coast, 
and over the Davis Strait and the waters southwest of 
Iceland. The "northeast trades" blow between 10° 
and 25° N, while in the Gulf of Mexico easterly winds 
are most frequent. Near the Equator, southeasterlies 
dominate the area between South America and Africa. 
Wind speeds average about force 3 to 4 over most of 
these areas except over the Mediterranean Sea, the 
Davis Strait, and the Gulf of Mexico where force 2 to 
3 winds are prevalent. The strongest winds, of which 
nearly two-fifths of all observations are force 5, are 
encountered over the waters of the southwestern Car- 
ibbean Sea. 


GALES. The frequency of gales is at a minimum for 
the year. Only over the Norwegian Sea is the percent- 
age frequency of gales 10 percent or higher. 


EXTRATROPICAL CYCLONES. From JunetoJuly, a 
marked northward shift of cyclonic activity occurs 
over the North Atlantic. Areas of cyclogenesis are 
along the North American coast from the Carolinas to 
north of Newfoundland, in the Denmark Strait, south- 
west and north of the British Isles, in the Adriatic 
Sea, and over the Gulfs of Bothnia, Finland, and Riga. 
The primary cyclone tracks lead from the Hudson Bay 
region northeastward through the Davis Strait, from 
the Grand Bank and the Gulf of St. Lawrence toward 
Iceland, and from north of Scotland eastward across 
southern Scandinavia. Twosecondary tracks cross the 
Great Lakes. One extends from the Great Plains across 
eastern Lake Superior toward Labrador, while the 
other cuts an east-northeasterly swath across Lakes 
Erie and Ontario, New York, and New England before 


merging with the Carolina storm track over the Gulf- 


of St. Lawrence. 


TROPICAL CYCLONE activity inthe North Atlantic is 
still limited during July. During the 42-yr period, 
1931-72, 34 tropical storms have been logged, and 17 
of these have reached hurricane force. July 
tropical cyclones usually originate over the Gulf of 
Mexico or just east of the Lesser Antilles. Those 


forming over the Gulf generally move northward across 
the Gulf Coast, while those born east of the Lesser 
Antilles may move westward across the Caribbean Sea 
or northwestward toward the southeast coast of the 
United States where they often recurve to the northeast. 
Sometimes these storms are bred north and east of 
the Bahama Islands during July. 


Marine Weather Diary 


SEA HEIGHTS of 12 ft or more are encountered with 
a frequency of 10 percent or more only inasmallarea 
immediately south of southern Greenland. 


VISIBILITY. Like June, July is one of the foggiest 
months of the year over the western North Atlantic. 
Observations with visibility less than 2 mi average 
10 percent or more northward of a line drawn from 
the waters between Cape Cod and Cape Sable north- 
eastward to near 60°N, 30°W. From there the 10- 
percent frequency line runs eastward, south of Iceland, 
tonear the Faeroe Islands and then southward, cutting 
across Scotland near the Firth of Forth. The line then 
extends northward along the Prime Meridian to about 
63°N, where it heads northeastward to the coast of 
Norway. The 20-percent frequency line is a little less 
erratic. It extends from near Cod Island, Labrador, 
eastward to near 56°N, 47°W; it then extends 
southwestward across Newfoundland to the Grand 
Bank, From there, visibilities less than 2 mioccur 
20 percentor more of the time west of a line drawn to 
the coastal waters of Greenland, near Kap Mosting, 
and then north of the same line extended to 74°N, 20° 
E. Enclosed within the area defined by Godthaab 
(Greenland), Resolution Island, and Ivigtut(Greenland), 
observations with visibility less than 2 mi exceed 30 
percent. 


NORTH PACIFIC, JULY 


WEATHER. The steady and rather settled summer 
weather conditions that commenced in June over the 
North Pacific become widespread and firmly establish- 
ed during July. The Aleutian Low has disappeared from 
the pressure chart of normals,and the subtropical High, 
with a pressure of 1026 mb, has moved northward to 
near 38°N, 150°W. 


WINDS. Because ofthe strong development and north- 
ward position of the subtropical High, the "northeast 
trades" extend over a large portion of the ocean. 
They prevail over all but Asiatic waters south of 30° 
N. Over the eastern ocean, they extend northward 
to about 35° N. The southwest monsoon is well estab- 
lished in Asiatic waters, blowing most steadily over 
the South China Sea. The westerlies of the middle 
latitudes, because of the absence of the Aleutian Low, 
are less steady than during the colder months. Large 
southerly components are found over the western two- 
thirds of the ocean at these latitudes, while northerly 
components as a rule are closer to, the conterminous 
United States and are also observed out from the Gulf 
of Tehuantepec. Easterly winds prevail over the wa- 
ters of the Gulf of Alaska. Wind speeds over the 
Pacific average slightly less than force 4. 


GALES associated with extratropical cyclones are rare 
during July over almost all of the North Pacific, but 
a greater than 5-percent frequency does exist over a 
2° square north of the central Aleutians. 


EXTRATROPICAL CYCLONES. Cyclogenesis during 
the summer occurs in Asiatic waters from Taiwan 
northward to Sakhalin and northeastward to the Near 
Islands. The greatest frequency is east of Honshu 
and Hokkaido. Two other areas are found near 47° N. 











from 155° to 175° W, and over the Gulf of Alaska. 
The primary storm tracks lead from Honshu north- 
eastward to the Bering Sea and from a point near 52° 
N, 157°W, to the Gulf of Alaska. 


TROPICAL CYCLONES. Usually three or four tropical 
storms occur over the western North Pacific during 
July. Only one of these will not become a typhoon. 
These storms originate mostly over the ocean areas 
east of the Philippines. During their early stages, they 
generally move west-northwestward; after develop- 
ment, some may continue across the northern Phil- 
ippine Islands into the South China Sea, while others 
curve northwestward toward Taiwan, the coast of 
mainland China, Korea, or Japan. Those reaching 
higher latitudes generally recurve toward the north- 
east under the influence of the upper westerlies. 

Another area of tropical cyclone activity is over 
the waters off the west coast of Mexico. Around four 
tropical storms can be expected in July, with one 
reaching hurricane force. These storms are usually 
shorter lived but can be dangerous to both marine 
and coastal interests. They normally move west- 
northwestward out to sea, but sometimes they pass 
inland over Baja California. 


SEA HEIGHTS of 12 ft or more may be expected 
about 10 percent of the time in two small areas south- 
west and southeast of the Aleutians near 48°N, 165° 
E, and near 49°N, 155°W., 


VISIBILITY. Compared to other months of the year, 
the occurrence of low visibility over northern waters 
is most frequent during July. The visibility drops be- 
low 2 mi in over 40 percent of all observations overa 
circular area bordering the northern Kurils on the west 
and centered near 48°N, 158°E. The 30-percent 
frequency line is less circular, running from south- 
western Kamchatka across the central Kurils to a point 
near 43°N, 160°E, and _ then northeastward to the 
Rat Islands, before swinging westward to Mys Shipun- 
skiy. The 20-percent frequency line also crosses the 
central Kurils but extends farther up the west coast 
of Kamchatka. This line then continues southeastward 
from the Kurils reaching south of 40°N between 160° 
E and the dateline before moving east-northeastward 
to a point near 48°N, 145°W, and then north- 
northwestward to Afognak Island. The entire Bering 
Sea is enclosed within this 20-percent frequency line 
with the exception of the waters northeast of St. Law- 
rence Island and the waters north of a line drawn 
from Mys Ozernoy to Mys Navarin. The 10-percent 
frequency line is very similar to the 20-percent one. 
It stretches from the northern Sea of Okhotsk south- 
ward to the southern Kurils; it then continues south- 
eastward to a point near 34°N, 170°E, before 
shooting east-northeastward to about 40°N, 140°W, 
and then north-northwestward to the Gulf of Alaska. 


NORTH ATLANTI®, AUGUST 


WEATHER. The favorable weather that is character- 
istic of July generally continues into August, the warm- 
est month of the year over the North Atlantic. The 
monthly pressure analysis shows the 1022-mb sub- 
tropical High centered near 35°N, 43°W, while the 
Icelandic Low, a broad flat east-west trough, reaches 
its lowest pressure (1009 mb) over Hudson Strait. 


WINDS. Prevailing wind directions conform rather 





closely with those of the preceding month. North of 
40°N, winds are slightly more variable than in July 
and westerly components generally dominate. The 
prevailing winds over the North Sea are now from the 
westerly quarter of the compass. Between 40° and 
25°N, the prevailing direction is from the north and 
northeast in the extreme eastern Atlantic and from the 
south and southwest in the western ocean. The north- 
west etesians blow over the Mediterranean Sea and are 
quite steady over the eastern half. The "northeast 
trades" of the Atlantic Ocean lie principally between 
25° and about 15°N, extending southward to near 10° 
N over the western half of the ocean. Near the ap- 
proaches to the United States at these latitudes, the 
trades become more easterly--the Gulf of Mexico has 
prevailing easterly winds. Southeasterlies are dom- 
inant near the Equator between South America and 
Africa. Wind speeds on the North Atlantic in August 
average slightly more than force 3, with lower speeds 
over the western Mediterranean, the Davis Strait, 
and the Gulf of Mexico. 


GALES. Winds of gale force, except in tropical cy- 
clones, are very infrequent south of 52° N. North of 
this latitude, gale frequencies of about 5 percent 
are fairly common, with maximum frequencies of 10 
percent or more over the Norwegian Sea and the waters 
south and west of southern Greenland, 


EXTRATROPICAL CYCLONES. A few moderately 
strong summer LOWS move about north of 40° N. 
Storms that attain severe intensities during August 
are usually of tropical origin. Primary storm tracks 
for extratropical cyclones are from Hudson Bay to 
Davis Strait and from east of the James Bay re- 
gion and the eastern Grand Bank to just south of 
Iceland and then eastward through southern Scandin- 
avia. A secondary storm track crosses eastern Lake 
Superior before joining the primary track over central 
Quebec. 


TROPICAL CYCLONES. August is one of the principal 
months in the North Atlantic hurricane season, ranking 
second behind September in tropical storm develop- 
ment and alsoin the number of these storms that attain 
hurricane force. From 1931-72, 101 tropical storms 
have originated in August, and 65 of these have reached 
hurricane intensity. A maximum of seven cyclones 
occurred in August 1933; and, in contrast, no storms 
were reported during 1941 and 1961. In general, the 
level of tropical cyclone activity increases as August 
advances, with the likelihood of storm occurrence 
being more than twice as great in the last 10 days as 
during the first decade of the month. The spawning 
area of tropical cyclones is much larger in August 
than during the preceding month. Some tropical 
cyclones originate as disturbances over southwest- 
ern portions of the "African Bulge," intensify into 
tropical depressions southwest of the Cape Verde 
Islands, gather strength as they are _ carried 
across the lower latitudes of the North Atlantic 
by the prevailing easterlies, and then enter the 
Caribbean, Gulf of Mexico, Florida, or the western 
Atlantic as fully developed hurricanes. A char- 
acteristic of this activity is the split mean storm 
track around the Bahamas with one branch passing to 
the north of the islands, where it recurves off Cape 
Hatteras, and the other over the southern portion of 
the island chain. 








SEA HEIGHTS of 12 ft or more are encountered more 
than 10 percent of the time over a portion of the northern 
ocean south of southern Greenland and several hundred 
miles southwest of Iceland. Two otherareas are also 
observed. One lies west of the British Isles while the 
other is hosted by the Denmark Strait. 


VISIBILITY. In general, fog is both less frequent and 
less extensive in August then in June or July. Per- 
centage frequencies of visibility less than 2 mi occur 
10 percent or more of the time from the Cabot Strait, 
between Newfoundland and Nova Scotia, southeastward 
to south of the Grand Bank. From there, the line 
bends much as it did during July with the exception 
that fog is less frequent over the waters between Ice- 
land and southern Greenland. The 20-percent area 
over the western ocean is now located only in the vi- 
cinity of the Grand Bank and the southern Labrador 
Basin. Over the extreme northeastern ocean, 20- 
to 30-percent frequencies of this low visibility are 
enclosed in an elliptically shaped area whose major 
axis runs from the northern Icelandic coast to about 
73°N, near 5°W. A_ small area of visibility less 


than 2 mi exceeding 30 percent is centered near 68° 
N, 19°W. 


NORTH PACIFIC, AUGUST 


WEATHER. The mild weather of July continues over 
the North Pacific. The 2 mo are very similar except 
that in August fogginess decreases, typhoons and 
extratropical cyclones are more numerous, and tem- 
peratures reach their maximum for the year. By the 
middle of the month, the 1010-mb Aleutian Low has 
reappeared over the northern Bering Sea near 61°N, 
178° W. The subtropical High (1025 mb) is centered 
near 38°N, 152°W in August. 


WINDS. The prevailing wind pattern for August close- 
ly resembles that of July, except in the waters around 
Japan where winds tend to blow from the southeasterly 
quarter and over the Gulf of Alaska where the winds 
are now prevailing from the southwest. The average 
speed of the wind in August is force 3 to 4. 


GALES, although unusual in areas not ee by 
tropical cyclones, dooccur more than 5 percent of the 
time over the heart of the Bering Sea, along the east- 
ernmost capes of Kamchatka, and northwest of the 
Bering Strait. Owing to the influence of tropical cy- 
clones, another small area of greater than 5-percent 





frequency is centered near 25°N, 134°E. 


EXTRATROPICAL CYCLONES. The number of extra- 
tropical cyclones is slightly higher in August than in 
the preceding month. Most of these storms form off 
the coast of Japan and move northeastward into the 
BeringSea. Others enter the Bering Sea after devel- 
oping off the southeastern tip of Kamchatka; these 
storms often journey as far north as Kotzebue Sound. 
Still another primary cyclone track scampers toward 
the Gulf of Alaska from a point near 51°N, 158°W. 


TROPICAL CYCLONES. The frequency of tropical 
cyclones in the western North Pacific reaches a peak 
in August and September. About five tropical storms 
can be expected in August; three or four reach typhoon 
intensity. Typhoons in Augustare displaced farther to 
the north than in July and have less of a tendency to 
pass directly over the northern Philippines. Some 
move directly toward Japan and Taiwan; others may 
pass over Japan after recurving over the Yellow Sea. 
Those storms that do enter the South China Sea usually 
move west-northwestward into the Gulf of Tonkin and 
North Vietnam. 


Over tropical waters west of Mexico, four or five 
tropical storms usually occur--a maximum for any 
month. The average duration of these storms is 6 days, 
and about half attain hurricane intensity. As in July, 
cyclones usually move in a west-northwesterly direc- 
tion out to sea where they almost always die after 
meeting colder waters and more stable air. Occa- 
sionally, however, one recurves before it has moved 
too far from the coast and moves inland over Baja 
California on the Mexican mainland. 


SEA HEIGHTS. During August, sea heights of 12 
ft or more are rare and occur less than 10 percent of 
the time across the entire North Pacific Ocean. 


VISIBILITY improves slightly during August. Neither 
the 10-percent frequency line nor the 20-percent fre- 
quency line indicating visibility less than 2 mi extend 
as far south as they did during July. Both regions 
encompassed by the 30- and 40-percent frequency lines 
have shifted west-northwestward. Consequently, they 
both extend farther out over the Sea of Okhotsk. In 
addition, the total area withinthe 30-percent frequency 
line has shrunk so that its northeastern boundary 
reaches only as far as the Near Islands. Conditions 
over the Bering Sea are about the same as in July. If 
anything, the area between St. Lawrence Island and 
the Bering Strait is more foggy. 
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